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NIGHTSCENES: Guide to Simple Astrophotography 
ntroduction 


From the moment that the camera was first in- 
vented it wasn't long before someone thought to 
aim it at the night sky. We've come a long way since 
then and how things have changed even in just the 
‘short’ time since I’ve been using a camera (since 1982!). 
Today we're accustomed to cameras on our smart 
phone, webcams on our computers and laptops and 
amazing digital compact cameras and DSLR's. Add to 
that the photo editing software on our computers and 
increasingly available on our smart phones then there is 
no wonder more people are aiming their cameras at the ፣ 
night sky than ever before. 9 Aurora taken from 36,000 ft! 

It would be easy to think that you need a telescope to photograph the wonders of 
the night sky but in fact you would be mistaken. True, if you wish to photograph most deep 
sky objects such as nebula, clusters, galaxies and planets in detail then you will need to 
have a telescope that can track the stars and compensate for the rotation of the earth. 
However the vast majority of pictures in this book were taken with nothing more complicat- 
ed than a camera, tripod and usually a cable or shutter release. There is a wealth of subject 
matter that can be captured for posterity with such a set up and that is the aim of this book. 
If you can put a camera on a tripod and press the shutter button or the button on a cable 
release then you are well on the way to enjoying many of the aspects of the night sky that 
the eye can see. My motto since first using a camera is - ‘If I can do it - so can you’! 

Half of the time it is knowing when and where to look for a particular event that is 
the weak link so naturally | can recommend my ‘Nightscenes’ annual publication as this 
does just that! | hope that using this book along with Nightscenes under a clear sky that you 
can try to take pictures for yourself and | hope I’ve encouraged you to at least give it a go! 

If you have Internet access & you find the Universe as fascinating as the author 
then why not take a look at the AstroSpace web site: www.astrospace.co.uk . There you 
will find links to NASA, ESA and other space agencies, national astronomical societies, an 
online version published on a monthly basis of Nightscenes and our online shop where you 
will find some of my best images for sale. There is plenty to keep the interested sky watcher 
‘surfing’ for hours! The author also gives talks (subject to availability) to a wide variety of 
groups including Schools, Societies, Clubs etc, so if you are interested and would like more 
information then check the website or write / e-mail using the various contacts below. 

My thanks go to my family, my many astronomy friends across the country and 
abroad, (especially those who encouraged me to write this book in particular) my friends at 
BBC Lincolnshire, the many stockist's of Nightscenes across the country and Cupit Printers 
here in Horncastle for their continued support. Gardners book distributors have been very 
helpful in promoting the paperback publications by Astrospace across the UK and it is 
appreciated. Special thanks go to my wife, Lorraine, for her unstinting support and help in 
proof reading along with my friends Trish and Andy, all of whom helped in correcting my 
many mistakes as this publication progressed, any left are of 
my own doing! 


Good observing/iimaging and many clear skies! 


Paul L Money 


‹ህ FRAS FBIS 


18, College Park, Horncastle, Lincs, LN9 6RE 
e-mail : paul@astrospace.co.uk 


The Crescent Moon and 
Venus on March 26" 2012 
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Compared to the more normal daytime jum ኻ 
activities you can photograph, astrophotography has ኻ 
its own special circumstances before you can succeed ` ኝ 
in getting your picture. Apart from the fact that most of Polaris 

your pictures will be taken in the dark, the sky doesn’t 
help in that it is slowly moving and so long exposures 
to bring out more stars will only end up with them 
trailing. This is all down to our planet rotating about its 
N/S axis giving us night and day. This axis is tilted to 
the earths orbit by 2355 ° and is also responsible for 
our seasons. 

From the Northern Hemisphere position on 
the Earth, our sky appears to rotate around an 
average but naked eye star called Polaris - the (North) A 
Pole Star (Fig 1.1). To find it, locate the constellation of} 
the Great Bear or Ursa Major to give it its latin name. ፪፪ 
The brightest seven stars form an asterism (group of ፻፪ 
stars) called the or the these stars 
are usually the ones most people can find. 
The two right hand stars of the bowl of the 
saucepan are called Dubhe & Merak, known 
together as the ‘Pointers’ as they point 
towards Polaris as can be seen in Fig 1.2 at 
left. So if you can find the Great Bear you can 
then find North to get yourself orientated. 

Strictly speaking Polaris itself is not 
exactly at the polar axis point but is about 1⁄2° 
away from it but visually it’s close enough for 
፪ most basic purposes. So the effect in the 
Northern Hemisphere is that everything 
j appears to rise in the east and set in the west 
reaching their highest along the southern 
meridian. The Southern Hemisphere is not 
lucky enough to have a reasonably bright star 
close to their South Polar point. 

Depending on your latitude some 
of the constellations such as Ursa Major (the 
Great Bear) and Cassiopeia (the Queen) will 
always be above the horizon and these are 
referred to as being Circumpolar. Most of the other constellations rise & set during the 
course of the night and also vary in how j 
well they are seen during the course of 
the year. Thus Orion dominates the 
Winter & Spring skies but is not visible 
during the Summer when it is only above 
the horizon during daylight hours and so 
not observable. At the top right of the 
page in Fig 1.1 we see a picture of the 
Pole Star and Ursa Minor (the Little 
Bear). All the stars on that picture are 
circumpolar but now look at the picture at 
lower right in Fig 1.3. At its top is 
Cassiopeia and at centre lies Perseus. 
Cassiopeia is fully circumpolar along with 
the majority of Perseus. The bright star 


“ብር. ጮ፡፡ 


Capella lies at lower left and is just 
circumpolar from the authors 
latitude of 53°N but the orange 
and blue star trails at lower 
right of the image (part of 
Aries) rise and set during 
the course of each 24 
hour day. Note that all 
the stars rotate about 
the North Pole anti- 
clockwise. 
Fig 1.4 shows which 
stars rise and set, 
which are circumpo- 
lar and the relation 
between the angle of 
the pole star and the 
angle of a star on the 
Celestial Equator. 
Firstly, angle ‘a’ 
represents the angle or altitude 
of the Pole Star, Polaris, which naturally lies towards the North, it is also your latitude so 
for me that angle is 53°. Stars 1, 2 and 3 are circumpolar and so never set - always being 
above the horizon whether it be day or night. Star 4 only just dips below the horizon so 
sets for just a short while. Stars 5,6 and 7 spend a greater amount of their time below the 
horizon rising in the east and setting in the west. They reach their greatest height above 
the Southern horizon half way between the two. In the case of star 7, it lies on the 
Celestial Equator and is 90° from Polaris. Thus it rises due East and sets due West all 
the time. From the illustration it can be seen that there is a simple relationship between 
the altitude of the Pole Star and the angle star 7 (and therefore the Celestial Equator) 
makes with a vertical axis , labelled ‘b’ - they are both the same! So if Polaris is at 53° 
then star 7 rises at an angle of 53° from the vertical as well. 

Now look at Fig 1.5. This time we are looking due South. Star 7 still lies on the 
Celestial Equator but as you look towards the Southern Horizon stars 8,9 and 10 spend 
less and less time above the horizon as you are trying to look towards the South 
Celestial Pole - which naturally lies 
below the horizon for those of us in 
the Northern Hemisphere. Star 
10 barely gets above the 
horizon and so would not be 
an easy object to view - 
especially if there is a lot 

ሯ 


of haze or you have 
buildings, trees and the 
general landscape in 
the way. All stars rise 
in the East and set in 
the West regardless 

of where you are in 

the world and 

hopefully the two 
illustrations shows 
why some stars and 
therefore constellations 
are easier to view than 
others. N Fig 1.5 
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Cameras and accessories 

So what equipment will you need to capture 
the night sky? Naturally a camera that can, at the 
bare minimum, take long exposures and so it 
needs 10 have a manual or ‘bulb’ setting. It 
doesn’t have to be a DSLR (Digital Single Lens 
Reflex) camera either as quite a few of the 
modern compacts can take basic night shots. A 
tripod is also pretty much a must as you need to 
be perfectly still to take long exposures to avoid 
camera shake. The best way to achieve this is to 
either trust to luck you find a post or something 
solid to support the camera or buy an 
inexpensive tripod. The latter is much the 
preferred option! The authors very first set up is 
shown in Fig 2.1 which included a Zenith SLR 
camera and 58mm lens, basic tripod and an air 
bulb 500 mm Lens i 
shutter 
release. 

If you 
are using a 
DSLR 
(highly 
recommended) then it is also useful to have a 
range of lenses to give a variety of magnifications 
but as we will see later there is a limit to the size 
of the largest lens which is useful for 
astrophotography. My original lenses are shown 
in Fig 2.2. The smaller the lens size then the wider 
the field of view so the 28mm lens gives a wide 
angle view whereas the 500mm lens gives a 
smaller much narrower field. You can also use 
zoom lenses as well and with the Canon DSLR | 
have the standard 18-55mm lens, a 70 - 300mm - 50 ጠጠ Lens 28mm Lens 


lens and a fixed 16mm wide angle 
lens. The Canon DSLR is shown 
here (Fig 2.3) with its 18-55mm lens 
attached. 

Camera setting displays 
are often found either on the upper 
right and/or on the back display. 
Most cameras have a basic range of 
buttons that help you set various 
functions and a menu display with 
further functions that are useful for 
basic astrophotography. They also 
usually have a Camera setting 
wheel for choosing a range of basic 
settings as shown in Fig 2.4 on 
page 7. This is where you normally 
find the Manual M or Bulb B setting 
and so you should select this setting 
for taking astrophotos. By doing so 
it then allows you to choose further 


72 
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settings either from the back display via the 
menu button or the upper display again via the 
range of buttons your particular camera may 
have (Fig 2.5). 

It may seem obvious but it is worth 
getting to know the main functions of your 
camera. Knowing the combinations of buttons 
and menus will allow you to get the best out of 
your camera for taking your night time shots. 
Many cameras have an auto setting which for the 
vast majority of users is perfectly fine for most 
normal daytime photographic needs. But with a 


bit more in depth knowledge of 
the manual settings it [5 
amazing what you can achieve 
in low light situations. 

So what are the main 
settings you should use to 
capture the stars? 

File type/Image quality 
(camera) 
ISO sensitivity (camera) 
Shutter speed/exposure 
m (camera) 

| F ratio of the lens (camera 
and/or on a manual lens) 
Lens focused at Infinity (lens) 

The camera specific 

settings above can ከ6 
adjusted/set so you can take 
long exposures and record as 
many stars as possible. Lets 
| take each of them in turn. 
File type/Image quality: This 
setting is usually found in the 
main menu and allows you to 
choose various formats for the 
final image the camera will save 
the file to. Often there are 
settings such as RAW, large, 
5 medium and small JPEG. 
Ideally you “should always select RAW as this gives the best quality images but you 
often have to install a software utility on your computer to convert such files into the 
more normal standard formats such as TIFF or JPEG. Many modern image 
manipulation and processing software can handle the various RAW formats of different 
camera makes so it makes sense to use the best quality data for your images. 

ISO: this is the sensitivity of the chip or sensor and often ranges from 100 to at 
least 3200 (and higher!) on many cameras. Some go higher such as the Sony A7S, the 
camera boasts an ISO range from 50-409,600, but be aware that the higher the ISO 
then the more chance of noise creeping into your images and spoiling them. Noise can 
be thermal from the electronics of the camera itself to various effects and tiny defects 
on the imaging sensor that can give rise to dead and/or hot pixels. A growing number 
of modern cameras now have noise reduction software built in but this can also remove 
fainter stars so it is best to have this setting turned off! You can remove the noise at a 
later stage when you transfer your images to a computer for final processing. 


F ratio 
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Shutter/Exposure: For 
most constellations this would be 
set between 10s and 30 seconds 
allowing for long exposure. There 
is also often a ‘Bulb’ setting which 
then allows you to attach a cable 
or shutter release allowing you to 
take much longer exposures for 
star trails. It is well worth playing 
with the ISO/Shutter values to see 
which gives a result you are 
happiest with depending upon 
your own sky conditions. 

F ratio: This is the 
aperture (F) stop or F ratio of the 
camera lens which ideally wants 
to be at the lowest value to open 
up the lens aperture wide allowing 
as much light to enter the camera 
as possible. If you have a digital 
camera and lens then you can 
often change the value via the 
display screen and function 
buttons on your camera. Manual lenses allow you to rotate a click stop wheel on the 
lens to select the f stop of your choice. Typical values in the low end range are F1.8 or 
F2. If you select higher values such as F12 then you are stopping down the aperture 
which allows less light into the camera which defeats the objective of trying to get as 
much starlight into the camera as possible. 

Lens focus: Finally, all the above will be wasted if you don’t check that your 
lens is focused at infinity otherwise your stars will be out of focus and fuzzy splodges in 
your images! Again it may seem that modern cameras can take the pain out of focusing 
with their autofocus (AF) function but this works OK in daylight but the stars are a totally 
different thing altogether. Usually if autofocus is switched on (as in Fig 2.6) then the 
camera/lens constantly seeks to find focus and እ 
usually fails as the stars are too faint. It can be 
useful though if you have the moon in the sky or 
can focus on a very distant bright object such as 
a streetlight. However when it appears focused, 
carefully turn off autofocus without disturbing ! 
the focus position of the lens and then you can 
start taking your images. 4 

Often it is better to just turn off 
autofocus completely and manually focus the 
lens by carefully looking at a bright star and 
judging when the star is at its sharpest. In recent 
years many cameras now have a ‘live view’ 
mode that allows you to see the subject live on 
the back screen and they often have a zoom 
function so you can zoom into a star in the view 
allowing you to judge when you have it focused. 

Other, in my opinion, essential 
equipment should include a suitably stable 
tripod and a shutter/cable release. Tripods (Fig 
2.7) can have a selection of features that can 
make life easier when doing any form of 
photography. A basic tripod will work perfectly 
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okay if you are on a budget but may be a 
bit on the flimsy side. It is recommended to 
have a sturdy tripod in case you are trying 
to take long exposures under breezy 
conditions. A useful feature is being able to 
use a quick release head on the tripod (Fig 


Fig 2.9 


>.. 
2.8) so that you have the flexibility of either ፻ 
using the tripod or quickly taking the 
camera off and using it separately if 
needed. Tai 
Fig 2.9 illustrates the tilt mechanism of the tripod which can also be quite useful 
in framing your subject, especially constellations. Other useful items can include a ball 
and socket adapter (Fig 2.10) to attach the camera to a tripod to give an even greater 
range of angles for framing. There is even an adapter that can give finer slow motion 
control over your positioning of the camera as shown in Fig 2.11. I’ve found the ball and 
socket the more useful of the two as it allows a wide range of adjustment. This is perfect 
for framing constellations that are at a ር “ር in the sky or for when they are rising 


Fig 2. 10 uF 


2 
AS. ታደ ነ 
ኒዎ 


or setting. As such, they are usually at an angle ፻፲ 
compared to the normal view when they are due south 
and so have north at the top of the view/frame. 

An extremely useful item of equipment is the 
cable release. This prevents camera shake which 
happens when you try to depress the shutter button on 
the camera to take the picture. You can get by with a 
quite basic cable release which allows you to simply 
take a picture without touching the camera. However it 
is worth considering buying a programmable one if its 
available for your particular model of camera as it then 
gives greater flexibility and freedom in taking your 
pictures. The one in Fig 2.12 can work both as a basic 
cable release or be programmed with a timer delay, ፪ 
long exposure and set an interval between exposures. 
You can even set the number of exposures you want to 
take if you wish to leave the set up unattended whilst 
you do something else or take a sequence of images for 
stacking later (more on stacking in chapter 10). 

Now for something that is often forgotten - use 
a red light torch (Fig 2.13) for checking your camera or 
cable release settings so that you don’t ruin your 
night/dark adaption. It takes on average about 20 
minutes to become properly dark adapted and turning 
on a typical white light torch will ruin it in a split second. | 
Red light maintains your night vision and you can either | 
buy an astronomical red light torch or simply convert a " 
normal torch with some red cellophane or even certain Xmas/ celebration pudding 


wrappers! f 
። Fig 2.14 
Fig 2.13 ዜነ. 


Finally talking of wrappers - ጩ 
remember to wrap up warmly (Fig 2.14) when 
observing and imaging in the night sky 
especially during the winter months. So make 
sure you have a good but loose fitting coat, 
warm trousers and especially a warm hat - ሙ . 
most heat loss occurs from the head! “ሸኔ somewhere up there...” 
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What we discovered in chapter 1 is that the sky is 
always on the move due to the rotation of the earth and 
Mithis naturally leads into our first astrophotographs. In 
Ti many ways it is the simplest form of photography where 
lall you do is place the camera on a tripod and aim it at 
something interesting in the night sky and press the 
shutter. However as it’s dark and a large percentage of 
your subject matter will be tiny points of light you will find 
that most cameras struggle to cope on automatic 
settings. Some cameras now have a nighttime mode 
which can help but for most of the time you will need to 
8561 the camera to the manual or ‘bulb’ setting as 
discussed in the last chapter. 
| Remember Fig 1.1 from chapter 1? Here it is again 
(Fig 3.1). It was one of the first astropics | ever took and 
was taken with the Zenith with its 58mm lens set at F2.8 
ve looking at Ursa Minor or the Little Bear. The exposure 
was (from n memory) around fifty minutes but you can work it out from the photo. Using 
a protractor you can measure the angle the stars sweep out and in this case it comes 
to 13°. A full circle is naturally 360° and given that the sky takes 24 hours to rotate 
through 360° it follows that 360/24 gives us an angle of 15° per hour (i.e. per 60 
minutes). We measured 13° though. Therefore divide 60 by 15 to give 4 minutes per 
degree and then multiply the 4 by the 13 we measured to give the final answer of 52. 
So the actual exposure was 52 
minutes! 

For such a long exposure 
from a dark site the sky eventually 
begins to lighten due to scattered 
light in the atmosphere and of 
course sadly any light pollution from 
streetlights and poorly positioned 
security lights. | should have 
‘stopped down’ the aperture (F stop) 
to something like F5.6 to darken the 
sky but there was a reason | wanted 
as much light to get in the camera. 
Comet [5 Araki Alcock can be 
seen in the image as indicated and 
although its light was also trailed it 
was my first ever comet image! The 
sky background is also blue due to moonlight - more on that later. 

Fig 3.2 shows an image | took with a 28mm wide angle lens set at F5.6 and 
ISO 400 slide film with an exposure that lasted thirty minutes. Being wide angle it 
captures a selection of constellations so Cassiopeia, Perseus, and some of Auriga, 
Fig 3.3 Andromeda and Aries are also present on the image. The 

ሙራ colours of the stars also shows up well here with orange, 
yellow, white and light blue stars visible. We will come 
back to star colours a little later in the book. Instead 
lets look at the star trails more carefully as they 
indicate something that may look odd but has an 
effect on what lens to use and how long you can 
expose for if you want the stars to actually look like 
points of light and not trails. Fig 3.3 looks familiar 
and it is from chapter one, only this time take note of 
the trails of the star paths in the sky. Compare the size 
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of the circles each of the stars 1 to 7 makes on the sky 
in 24 hrs. Although they are all 24 hrs in length you 
can see the size of the circle each makes around the 
polar axis point is larger the further they are away from 
Sg that point. You can see this effect in the lengths of the 
star trails in the real pictures in this chapter. So the 
further the star is from the celestial pole the larger will 
be the trail in the photo even though it will be the same 
length in time as stars closer to the celestial pole. The 
star trail lengths are at their longest for stars along the 
celestial equator which lies 90 degrees away from the 
pole. The trails then start to decrease in length again 
as you move further towards the opposite pole which 


for us in the northern 
hemisphere lies below the 
horizon. 

If you like star trails then 
it's worth picking out patches of 
sky that have quite bright stars 
or even bright deep sky objects 


that may show up in the trails as well as 
seen in Fig 3.4. It shows a patch of 
Cygnus the Swan with the brightest trail 
being Deneb. Just to its left is a reddish 
patch and that is the North American 
nebula just showing up as a trailed 
‘cloud’. 

Star trails with interesting 
foreground objects also make great pics 
so its worthwhile trying to be creative in 
$ composure! Trees, unusual or derelict 
buildings, famous landmarks and, even 
when you are observing (Fig 3.5), all 
make good subjects with star trails 
behind them. Fig 3.6 shows the stars of 
the Little Bear trailing above COAA in the 
Algarve with the foreground trees dark 
but a nearby light just about illuminating 
the house. 

Star trailed shots can be quite 
fun but it’s worth having either a pair of 
binoculars or a telescope at hand as 
taking exposures that are several 
minutes long can suddenly feel like a long 
time doing nothing as the camera takes 
the picture. | keep busy by using my 
binoculars to sweep along the Milky Way 
for star clouds, star clusters and nebulae! 
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Chapter 4: But | want stars as stars! 

Star trails are interesting but pretty 
soon you will be wanting to capture the 
constellations with stars not as trails but as 
true points of light as seen here in Fig 4.1. It 
is cropped from an original exposure of 
Taurus the Bull and was taken using a 
Canon 50D, 18 - 55mm lens set at 35mm, 
F4.5 at ISO 2000 and a 15 second 
exposure. Some processing of the image 
has taken place to remove a little light 
pollution. 

So what length of exposure can 
you get away with depending upon the lens 
you use? It’s not quite as simple as it seems 
when using digital cameras as most budget 


models don’t use full frame sensors. These 
are the equivalent to the original 35mm 
format of negative and slide film. We'll 
touch on that a little later. If the stars 


appear trailed using exposures of fifty and 
thirty minutes then how short do we need 
to go before they will appear star like and 
therefore realistic? 

Lets use a generally standard size 
of lens, the 50mm. We saw that using our 


old 58mm lens the stars were heavily trailed 
in fifty minutes so a 50mm lens will be simi- 
lar to that. In Fig 4.2 the stars of the Little 
Bear are still trailed but those nearest the 
pole star do at least begin to look star like. 
The exposure length was twelve minutes so 
it's clear you need to do an even shorter 
exposure to get the stars as pinpoints. By 
cutting down the exposure to only thirty 
seconds we can achieve that goal as shown 
in Fig 4.3. This image was taken with an old 
camera that used 35mm format slide (also ፪፪ 
known as transparency) film which is the ፪፪ 
equivalent of today's full format digital sen- 
sors. However most of the early digital 
DSLR’s (e.g. Canon 300D) and compact 
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cameras have a 
smaller sensor. 
With early and 
budget DSLR’s you 
find it has the effect 
of slightly magnify- 
ing the lens you are 
using. This is be- 
cause the smaller 
sensor doesn’t use 
the full lens view, 
only the central ar- 
ea and so the final 


by a factor of 1.3 to 
2 times compared 
when the same 
lens is used on a 
full frame sensor. 
So for cameras with non full frame sensors the exposure for a 50mm lens works out at 
about 15 to 20 seconds exposure before trailing should become apparent. However it’s 
a personal choice how much trailing you find acceptable in your images though. 
Okay, so what happens if you use a wide angle lens of say 28mm on a budget 
DSLR camera? Well you are looking at a wider area of sky captured into the same 
sensor so the apparent motion of the sky will actually appear reduced. So unlike the 
50mm lens restricted to between 15 and 20 seconds, for a 28mm lens the exposure 
range for small format and full format is between 30 and 60 seconds before trailing 
becomes evident. Fig 4.4 is of Cassiopeia and Perseus taken with a 28mm lens at F2.8 
on 100 ISO slide film and the exposure was 50 seconds using an Olympus OM1 SLR. 
Again some light pollution has been processed out since the original image was 
scanned into the computer. Meanwhile Fig 4.5 shows a similar area of sky ee at 
centre, Taurus 
lower right, 
Jupiter at upper 
right) taken 
with a wider 


seconds 
exposure using 
the Canon 
50D. Careful 
scrutiny of the 
Taurus stars 
will show some 
slight trailing 
just beginning 
to show whilst 
Perseus’s stars 
are pretty much 
pin points. 
It stands to reason that if a wider view reduces the apparent effect of trailing 
then a more magnified view from a larger lens will exacerbate it instead. This is indeed 
the case so now lets use 135mm and 70 to 300mm lenses to see the effects. 
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Fig 4.6 shows Lyra the lyre taken with a 135mm lens/OM1 SLR at F2.8 on 100 
ISO slide film. It was only 16 seconds in exposure but it was enough for the stars to trail 
slightly. Now look at Fig 4.7. It is also of Lyra and was taken with the Canon 50D DSLR 
using the 70 to 300mm lens set at 70mm and F4. The ISO was 3200 and the exposure 
was only 4 seconds! For Fig 4.6 the exposure should have been 10 seconds to get 
pinpoint stars which in turn would have recorded slightly fewer stars. Indeed for the 
digital image we could have got away with 10 seconds before significant trailing would 
show up. 

It follows therefore that 
if you use even larger 
lenses up to a 500mm 
lens then the exposure 
would have to be even 
shorter, around 0.5 to 1.5 
seconds before trailing 
becomes significant. In 
the past with slow ISO 
speed films this limited 
you to what you could 
take with respect to the 
stars (Fig 4.8). Now 
higher ISO values with 


capture some basic 


clusters, wide double 
stars and some asterisms 
to get you started. We'll take a look at some of them in chapter 10 on page 44. However 
Fig 4.8 below is an example using the wide (and naked eye) double star in the Great 
Bear’s tail, Mizar and Alcor and a 500mm F8 lens on the OM1 SLR and slide film. In Fig 
4.9 we see another view taken with the same 500mm F8 lens but this time using a 
Canon 50D and ISO of 3200 and 1.3 seconds exposure. A slight improvement | admit 
but at least it shows that for the stars there is some chance of using such a lens! 


Mizar and Alcor taken with a 500mm ፲8 lens using: Fig 4.8 OM1 SLR, 
100 ISO, 1.5 seconds, Fig 4.9 Canon 50D 12800 ISO, 1.3 Seconds 


Now lets remember from chapters 1 and 2, that as the stars trail in a long 
exposure, the further they are away from the pole, the longer will be their trails. for any 
longish exposure. That slightly complicates things. Take the 35mm setting on the 
18-55mm lens on the Canon 50D DSLR. Framing the view towards Ursa Minor you can 
get away with an exposure of 30 seconds before trailing becomes apparent. Turn the 
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same set up towards Orion which 
straddles the Celestial Equator 
and that exposure will give trailed 
stars. So you have to shorten your 
exposure for constellations closer 
to the Celestial Equator. Figures 
4.10 and 4.11 show Taurus and 
Orion respectively. Taurus was a 
15 second exposure and is just 
beginning to show slight trailing 
whilst Orion was just 10 seconds 
and has pinpoint stars. 

Wherever you point the 
camera, the exposure to get pin 


Fig 4.11 


sharp stars is dependant on if the camera is looking 
towards the polar regions or towards the celestial 
equator or somewhere in between. It is also decided 
by what lens you are using and if the camera has a 
full frame or part frame sensor. For the camera 
sensor it’s generally true to say that only the most 
expensive DSLR's have the full format sensor. Table 
1 below gives some suggested exposure times for a 
range of lens focal lengths with the first figure for full 
format sensors and the second for 1/3 format 
sensors found in most budget and mid range 
DSLR’s. For compact cameras it is worth 
experimenting with the exposures to see what works 
best with your particular camera. If you are still using 
original format SLR’s with print/slide film then use 
the full format suggestions. That is the good thing 
about digital though - if you don’t like the image then 
you can review it and just delete it straight away and 
re-take the shot! The exposure guides are 
suggestions only and as you can delete any digital 
image after reviewing it then it is always worth varying (bracketing) the exposures 
depending upon what you feel is acceptable in terms of trailing. 


Suggested maximum exposure lengths in seconds for various lens and 
sensor formats for the sky. Note exposure is for Full / format sensors 


Lens Maximum Exposure Maximum Exposure 
(Polar regions) (Celestial Equator) 
18mm 70 / 50 / 
35mm 50 / 30 / 
55mm 30 / 22 / 
70mm 20 / 15 / 
135mm 15 / 12 / 
300mm 8 / A 
500mm 25 15 
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Although the majority of 
the constellation images 
have been taken under dark 
skies the summer light nights 
can also give some good and 
interesting results as can be 
seen in Fig 4.12. This is an 
image of Scorpius, the 
Scorpion taken on June 15" 
2010. It was a 10 second 
exposure taken with the 18 to 
55mm lens set at 35mm and 
F4.5 at ISO 2000 using the 
Canon 50D DSLR. The light 
blue summer skies are the 
same as the blue skies we 

see in daytime (if we’re lucky!) as it is still scattered light from the sun. Sadly the orange 
glow along the base is low clouds lit up by light pollution from a town that is 18 miles 
away from where the picture was taken. Light pollution is the other major limiting factor 
in how long you can keep your shutter open for or how high you can go with your ISO 
setting so imaging from a town or city can be a challenge! 

You may have noticed that several times | have used both low ISO and high 
ISO values for the camera sensitivity. The difference can be quite dramatic and so let’s 
just briefly compare a couple of images of Orion taken with different ISO settings (Fig 
4.13 & 4.14). These were taken with the original Olympus OM1 SLR, 50mm lens at F2 
and were 25 seconds exposures on 100 ISO slide film (Fig 4.13) and 1600 slide film 
(Fig 4.14). It is clear the higher ISO image has recorded far more stars. The downside 
with the faster slide film was the graininess which is similar to the noise found at higher 
ISO settings in modern digital cameras. Again it is down to personal preference how 
much ‘noise’ you are prepared to put up with but if you want more stars to be in your 
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images then certainly go for the higher ISO settings if you have them but as a rule don’t 
choose the highest as it will always be the worst! 

Now that you can capture the stars you may 
notice that a few are quite strongly coloured 
(Table 2 below). This is a real effect as the stars 
have different surface temperatures that affect 
their colour so by noting the colour of the stars 
you can do an estimate of their surface 
temperature. As a rule ‘cool’ stars have a 
temperature of around 3,000 to 4,000°C and 
appear reddish/orange. Yellow stars (like our 
Sun) are at ~6,000°C. White stars are at 
~10,000°C and Blue/White stars are up to 
40,000°C or higher! Take a look at Fig 4.13 
again and you will see that the top left brightest 
star is orange, this is Betelgeuse which is a Red 
Supergiant star. Sometimes though the colour 
doesn’t show up quite as well as you'd like. 

Inspired by David Malin, world famous 
astrophotographer of the Anglo Australian 
Observatory, | took the view of Orion in Fig 4.15. 
In this view | started an exposure of about 40 
seconds with the OM1 SLR and 50mm lens at 
F2 and ISO of 100. Instead of stopping the 
exposure | put the lens cap on and left the 
shutter open. After around a minute of elapsed 
time | defocused the lens slightly and took the 
lens cap off for another 40 seconds before 
slightly defocusing the lens a little more and 
letting it continue for another 40 seconds. | then stopped the exposure. During the entire 
time Orion had slowly drifted a little across the image and if | had not defocused or put 
the lens cap on then it would have been a trailed image of Orion. 

The effect shows the colours of the stars better. Betelgeuse still looks orange 
but the three belt stars initially look white. On defocusing it becomes more obvious they 
are in fact much hotter bluer stars. Similarly at bottom right lies Rigel which looks white 
and indeed remains mainly a white star with only a hint of blue! The quite red patch 
below the belt stars is actually the Orion Nebula, Messier 42/43 in Orion’s sword. It is a 
great stellar nursery where new stars are being formed. Amazing to think that by taking 
a simple photo recording the colours of the stars you are able to do some rudimentary 
science by allowing you to work out what spectral types the stars are just by their colour! 


Betelgeuse/ Orion | Aldebaran/ Taurus Arcturus/ Bootes Garnet Star / Mu 
Orange-Red Orange Orange Cepheus Red 
Antares/ Scorpius | Mira/ Cetus Capella/ Auriga Pollux/ Gemini 
Orange-Red Orange-red Yellow Pale orange 

Vega/ Lyra Alnitak/ Orion Sirius/ Canis Major Albireo/ Cygnus (binary) 
White -blue Blue White Golden Yellow/Blue 
Spica / Virgo Procyon/ Canis Minor | Hamal/ Aries Vindemiatrix/ Virgo 
Blue-White White Orange Yellow-White 

Enif/ Pegasus Dubhe/ Ursa Major Rasalgethi/ Hercules | Scheat/ Pegasus 
Orange Pale Yellow Red-Orange Red-Orange 

The Sun or Sol : Yellow (Take extreme care | Polaris/ Ursa Minor | Algol (A)/ Perseus 
when viewing and use safe solar filters) White-pale blue Blue-White 
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Chapter 5: Capturing Planets and Conjunctions 

Now you can photograph the stars 
and constellations it is time to look out for, and 
capture, the wanderers amongst the stars, the 
planets. Indeed that is what the name ‘planet’ 
means, ‘wandering star’. For all intents and 
purposes the planets are so far away that with 
a camera on a tripod even equipped with a 
500mm lens they will generally appear ‘star 
like’. ALL the major planets in our solar system 
can be captured with our basic equipment and 
even some of the smaller or minor planets. 
The dwarf planet Ceres can be imaged but 
sadly Pluto is just a little too faint to be 
captured with a basic setup. However ISO 

settings of over 200,000 are now beginning to 
| show themselves with the top end cameras so 
ከ jüst a matter of time! 

The majority of the planets can be 
imaged against a backdrop of stars so you can 
use the constellation guidelines in the 
previous chapter. However one of them is 
generally only seen in twilight whilst there are 
occasions when the others may also be 
spotted and imaged in twilight as well. 
Mercury is the innermost planet and as such 
spends a lot of time lost in the glare of the sun. 
You have to image this planet when it is at its 
best and furthest from the solar glare. This does mean that most of your images of it will 
be taken against the twilight sky and so normal star exposures are not the first choice 
in this situation. Indeed you may well be able to take a sky reading and trust what the 
camera suggests on its auto settings for once! Mercury is usually best seen in the 
evenings in the spring and in the early morning twilight in the autumn and the annual 
Nightscenes book gives a good idea when to look out for it at its best. 

Fig 5.1 shows a cropped section from an image taken on the 19" April 2009 
with the Canon 50D DSLR, 55mm lens at F5.6 and ISO of 100. Mercury is the ‘dot’ high 
above the tree. The exposure was 5 seconds which allowed the capture of not just 
Mercury, but also the wonderful colours of the evening twilight yet still leave the sky 
bright enough for us to 
see the stark outline of 
the tree and distant 
horizon. 

Venus is the 
brightest of the planets 
and has the virtue of 
being easily spotted 
even in bright twilight 
skies. Being the second 
planet from the sun it can | 
reach far enough away 
from the solar glare to be 
seen amongst a 
backdrop of stars but it 
too can look good in the 
morning or evening 
twilight (Fig 5.2) hence 
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its common name of morning or evening star. Indeed Fig 5.2 shows a morning twilight 
picture taken whilst on the 
way to work on Nov 16t 
1994 using a 135mm lens 
at F4 on the OM1 SLR, 
100 ISO slide film and a 10 
second exposure. It also 
shows the fainter planet 
Mercury to the left of 
Venus and the sky was a 
glorious yellow/orange - 
not due to light pollution 
but the twilight itself. 

Fig 5.3 shows 
another view of Venus in 
the evening twilight sky on 
April 8t 2010 when it was 
again close to Mercury for 
a great spectacle. The 
image was taken with the 
Canon 50D, 70mm F4 at ISO 800 and an exposure of just 2 seconds. The city of Lincoln 
lies along the lower left horizon with the Cathedral standing proud on the Lincoln Edge 
close to the left edge. For once the streetlights added to the picture. 

Staying with the twilight skies, Fig 5.4 shows six planets in a twilight sky taken 
on May 3" 2002 at ~ 9pm. You may count just five planets (circled) but the earth is also 
a planet after all and it’s definitely in the view! The image was taken with the OM1 SLR 
and 28mm lens at F2.8 on ISO 1600 slide film and an exposure of ~ 10 seconds. The 
clouds were rushing in to spoil my chances of getting so many planets in one image but 


| did get a couple of images. | also snatched a single image of the main group of closer 
planets using the 135mm lens at F4 and an exposure of 10 seconds as shown in 


Saturn 
Venus 
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Fig 5.5 at left. For the UK the ecliptic in 
May is becoming quite shallow an angle 
with the horizon so the planets were 
against a bright twilight but just eight 
nights later Fig 5.6 was taken from 
COAA, the Centre for Observational 
Astronomy in the Algarve. The date was 
May 11 and the image was taken with 
the OM1 SLR and 50mm lens at F4 but 
because the ecliptic is steeper, twilight 
was much shorter, so the sky became 
darker quicker. This gave more stars in 
UGGI the image even though it was the same 
length of exposure. In the eight days 
that had elapsed between the two main pictures Mars had moved above Saturn and 
brilliant Venus had also raced up and lay above Mars 
itself. Mercury was still in the bright twilight but was 
quite prominent. 

So you can gather from these images that it 
is worth experimenting with the ISO settings and 
exposure to get the best balance between the twilight 
sky and capturing the planets. For some of them if 
you had done longer exposures then they would 
have been washed out as the twilight would have 
been overexposed. Remember - with digital you can 
see what works and delete what doesn’t so do play 
with the settings and don’t be afraid of 
experimenting! 

Venus can get far enough from the solar 
glare to be captured against a dark starry sky along 
with Mars, Jupiter and Saturn. They are all bright 
naked eye planets easily captured by using typical 
constellation exposures depending upon the lens 
used as discussed in the last chapter. Capturing the Saturn - 
planets against the stars is interesting as they can 
often appear to change the shape of the main 
constellation pattern as seen here in Fig 5.7. It was 
taken with a Minolta DIMAGE Z1 digital ‘Bridge’ 


- Jupiter 


Venus 
* 
Mars 


camera and shows Saturn [በ 
Gemini the Twins on March 12" 
2005. 38mm lens setting, ISO 
400 and 15 second exposure. 
Some light pollution has been 
processed out and it’s because of 
the light pollution that you can 
see the two TV aerials! The 
brightest two stars above right of 
Saturn are (R) Castor and (L) 
Pollux aka the Twins. 

Watching and capturing 
the motion of the planets against 
the starry backdrop can be very 
rewarding and educational as it 
shows the clockwork motion of 
the solar system in action. Fig 5.8 
፪ shows a slightly cropped image 


depicting Mars in Cancer the 20" 16th 12th gth ] Fig 5.8 
Crab closing in and passing 


north of the star cluster 
Messier 44 or the Beehive ፪ 
cluster during April 2010. As 
luck would have it there were 


enough clear nights over a 
three week period to build a 
sequence of images every 
four days. They were then — 
merged together to show the M44 
motion of Mars against the 
background stars. Canon 
50D with 70mm lens, F4, ISO 
1600 and exposure of 5 
seconds. On April 16 Mars 
was due north of the cluster and as such was in conjunction with it. Luck then ran out 
with the weather and | managed no more images - typical! 


True conjunctions 
between two objects are 
when they share the same 
R.A. (Right Ascension) co- 
ordinates in the sky. R.A. is 
the sky equivalent of 
longitude on the earth. 
However ‘conjunction’ is 
also often used in a 
general way to indicate 
when two objects are 
simply close together. Fig 
5.9 shows Taurus but this 
time with two planets, 
Jupiter and Saturn. Jupiter 
is the brighter of the two 
planets and lies closer 
between the two clusters 
in the picture. 


It was taken on Feb 14" 2001 with the OM1 SLR and 50mm lens at F2 and a 
25 second exposure but the ISO detail has been forgotten. We will revisit this scene 
later in the book when | captured something else passing 
through the view only a few minutes later. 

As noted above conjunctions can involve planets 
and what are known as deep sky objects or DSO’s for 
short. At right in Fig 5.10 is the view when Venus lay close 
to the open star cluster M45 or Pleiades, also known as the 
Seven Sisters cluster. This was taken with a Pentax SLR 
with a 135mm lens on March 31ኞ* 1996 but the exposure 
details are long lost now. The trailing of the cluster would 
suggest at least a 20 second exposure and the graininess 
suggests ISO 1000 slide film. The bluish colour to the sky 
also reminds me that the gibbous moon was in the sky that 
night. Such events involving Venus and a close encounter 
with M45 happen infrequently so it was with great 
anticipation | awaited early April 2012 as Venus would clip 
the southern patch of the cluster on April 3". Needless to 
say the UK weather defeated that nights chance of 
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capturing that encounter but a couple of 
mevenings earlier | did capture them as 
shown in Fig 5.11 in a similar pose to the 
1996 image with Venus a little closer to 
the cluster. The 2012 image was taken 
using the Canon 50D, 70-300mm lens at 
260mm, F5.6 and ISO 2000 and is a 
stack of 15, 2% second exposures. 
Stacking images to improve them will be 
dealt with later in the book in chapter 10, 
page 44. 

Prior to approaching M45, Venus 
had a close encounter with Jupiter in the 
evening sky and on March 13" they were 
at their closest. This presented an 
interesting challenge to the author as that 
night | was on the Bristol, Northern Lights 
Flight as one of three guest astronomers. 
Therefore Fig 5.12 was taken from a 
moving plane at approximately 36,000 ft 
over the North Atlantic, north of Scotland! 
The image is slightly cropped and was 
captured using the Canon 50D, 16mm 
F2.8 lens, ISO 2500 and a 20 second 
exposure on a tripod sat on the seat! 
Taurus lies to the upper left and the aircraft window produced the flares off from Venus 
and Jupiter. A faint hint of the aurora might just be glimpsed at lower right of frame as 
an extra bonus. FE 

Fig 5.12 


From the ground | 
managed this view (Fig 5.13) of 
them during the evening twilight 
from the grounds of the talk venue 
for the Birmingham flight on March 
14" 2012. It was taken with the 


Canon 50D with the 18-55mm lens set at 46mm, 
F10 and an 8 second exposure at ISO 200. 

Planetary conjunctions whether they are 
with fellow planets, bright stars or with deep sky 
objects make great targets for simple 
astrophotography but you do have to wait a while 
for bright arrangements to come along so naturally 
my Nightscenes annual guide is a useful tool in 
looking out for the next one that can catch your 
eye and camera lens. Lunar conjunctions with 
planets and deep sky objects can be just as 
#¥4 spectacular and are covered in the next chapter all 

፳ to do with our Moon. 
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Before we get there though it might surprise you to learn that even with a 300 
or 500mm lens you can also capture the crescent phase of Venus and indeed the four 
Galilean moons of Jupiter and even the rings of Saturn. Fig 5.14 shows a 4x and 8x 


Fig 5.14 


Ganymede 
Europa 


lo 


Callisto 


enlarged section of an image taken on March 7" 2012 when Jupiter lay near Venus in 
the evening twilight. | used the Canon 50D on a tripod, 70-300mm lens set at 300mm, 
F 5.6, ISO 2000 and a 1 second exposure. Jupiter is naturally overexposed but that was 
done to bring out the four main moons which can clearly be seen in the image. lo was 
quite close to 

the jovian disk 

so almost got 

lost in the glare 

from the 

planet. 

Venus 
lay in the bright 
evening 
twilight of May 
22"* 2012 just 
over 2 weeks 
before its 
historic final 
transit across 
the disk of the 
Sun (final as in 
the last in our 
lifetime!). This 
was with the 
same camera 
and lens above for Jupiter only with the following changes: F10, ISO 100 and 1/200 sec 
exposure. The main image is the full frame taken whilst the inset shows an enlarged 
view of Venus clearly showing as a crescent. 

Finally Fig 5.16 shows an enlargement of three images taken with a 300mm, 
500mm camera lenses and the 80mm Apo refractor, all showing Saturn. All the images 
were taken with the Canon 50D 
using a tripod, '/850 sec ISO 2000 for 
the 300mm, 1/160 sec ISO 2500 for 
the 500mm and 1/160 sec ISO 2000 
for the 80mm Apo. Although the 
300mm lens shows Saturn is 
elongated, it is clear that if you 
have a higher quality lens then you 
stand a better chance of capturing 
300mm 500mm more detail, in this case a clearer 
view of Saturn’s rings. 


Chapter 6: Our nearest neighbour - the Moon 

It has to be one of the first objects anyone tries to take a picture of when they 
start out in astrophotography. The moon is an alluring target and during the course of its 
orbit around the Earth our Moon can be seen to change ‘shape’ and this sometimes 
confuses those new to astronomy who are not familiar with what is happening. 

When the Moon lies in the same part of the sky as the Sun, the sunlit side is 
turned away from us and we only see the dark side - thus we cannot see it (except during 
an Eclipse of the Sun) thus we have ‘New Moon’. As the Moon moves along its orbit 
about the Earth the angle between Earth, Moon & Sun changes so that seven days after 
New itis a right angle and we see the Moon to the left or East side of the Sun. Half of the 
sunlit side of the Moon is visible and so we see the Moon at ‘First Quarter’ (the Moon has 
travelled the first quarter of its orbit so far). The right hand side of the moon is in daylight 
whilst the left hand half is experiencing night. We see the moon in the evening sky. 

Another seven days pass and once again the moon and sun are back in 
alignment but this time the Moon is opposite the Sun in the sky & we can now see the 
sunlit side fully - hence ‘Full Moon’. At this point the Moon will rise just as the Sun sets 
and the Moon can therefore be seen all night. In fact as the moon is opposite the sun in 
the sky this moment should also be called ‘opposition’ just as we also refer to the outer 
planets when they are opposite the sun and so at opposition. 

Again seven days pass and the Moon is once more forming a right angle with 
the Earth & Sun. This time the right hand side is dark and experiencing night whilst the 
left hand side is in daylight. We can only see half of the sunlit side and this phase is 
called the ‘Last Quarter’ because there is only the last quarter of the orbit to go. The last 
quarter moon is seen in the early morning sky before sunrise. Finally seven days later 
the Moon lines up again on the same side of the sky as the sun and so the dark side of 
the moon faces us bringing us full circle to New Moon phase to complete the cycle. 


FULL MOON 
GIBBOUS 


G 
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Fig 6.1 shows the Sun at the bottom with the Earth at centre with the Moon’s 
orbit around it. The large images show the phase seen from the Earth at the 
corresponding position of the Moon in its orbit. Note: not shown to scale! 
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You would initially think the moon is a large target so fairly easy to photograph 
and you’d be right and wrong as well. In terms of exposure, yes, for once you can get 
away with the sort of exposures you’d use for most normal daylight photography as the 
moon naturally is a bright object. However the changing phase does complicate it a bit 
and although the moon may look big 
especially near the horizon, it is actually quite 
small against the rest of the sky. To give you 
an idea of how small it really is, take the view 
of the whole sky from horizon to horizon 
through the zenith directly above you. That is 
180° across the sky (so it follows that the full 
sky around the earth is naturally 360°). The 
moon’s average angular size is just 25". In 
other words just to span the first example of 
the view from horizon to horizon you’d need 
360 moons side by side! Fig 6.2 shows how 
the moon looks using a 35mm lens on my 
Canon 50D. This is cropped from the complete frame taken which at this scale would be 
the width of this page - dramatic isn’t it (not!)? 

Now you might therefore conclude that there’s no point to taking pictures 
involving the moon using wide angle lenses but remember conjunctions from the last 
chapter? Some of the most dramatic involve the Moon and either bright stars, planets or 
a few bright deep sky objects. As the moon takes roughly a month (hence the name) to 
go all the way round the Earth then it follows that it must pass quite a few of the above 
subjects on a fairly regular basis. 

Sometimes those close encounters 
or conjunctions occur either during daytime or 
when the moon is below the horizon so are 
either missed or not that interesting. It is when 
they occur at night and especially with 
particularly bright objects they can become 
quite interesting to photograph. But there is a 
catch - the moon is often far brighter than any 
of the objects it gets close to so your exposure 
rarely captures exactly what you see in just 
one picture. Therefore it is worth taking 
several pictures at different exposures as you 
can sometimes combine them to give a more 
realistic view. As a good example take Fig 6.3 
at right. It was taken on March 26" 2012 with 
my Canon 50D, 18-55mm lens at 34mm, F4.5 
ISO 200 and 10 seconds exposure nicely 
framed between our garage at left and our 
house at right. The lower bright ‘star’ is 
actually Jupiter, The overexposed crescent 
moon lies to the lower left of bright Venus and near the top left lies the star cluster M45 
or Pleiades. If I'd set a short exposure to capture the crescent moon then perhaps Venus 
would have just been visible but everything else would not have been captured so the 
picture would have been boring (in my opinion!). Instead the actual exposure brings out 
the twilight shows Jupiter, the buildings, a few stars and the star cluster and once again 
our TV aerial manages to get in on the act along with our climbing plants! 

However | was also interested in the close conjunction between the Moon and 
Venus so attached the 70-300mm lens and took Fig 6.4 using the lens set at 214mm, F5, 
ISO 500 and a 2 second exposure. We get a smattering of stars, bright Venus with the 
crescent Moon overexposed but showing the ‘night’ side lit up by Earthshine (see later). 
The image is cropped a little to focus our attention to the two main targets of the image. 
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earthshine), M45 and Mercury in the 
evening twilight and was taken on April 
26" 2009, Canon 50D, 55mm lens, 
F5.6, ISO 200 and exposure of 5 
seconds. It’s cropped from the original 
landscape view and the cluster lies just 
above the moon with Mercury to the 
moon’s lower right. Sometimes you 
just get lucky, Fig 6.7 was spotted and 
imaged when an aurora alert went out 
for the night/morning of July 15”/16" 
2012 and as | was about to pack up as 
dawn approached | saw Jupiter, Venus 
and a slender crescent moon low on 
the horizon. It just begged to be 
photographed so | obligingly did so! 
Canon 50D, 70mm lens at F4, ISO 
2000 anda 5 second exposure. Jupiter 
is at top right, Venus lower centre with 
the star Aldebaran and the ‘V’ shaped 
cluster Hyades to its right and the 
Moon at left. Incidentally | did image a 
faint aurora that morning as well so 


For Fig 6.5 | used the same set up and 
took a much shorter exposure of just 
1/400 of a second to show some detail 
on the crescent/day lit side of the 
moon. You can still see Venus in the 
image but it was far too short an 
exposure to capture any stars. With 
the latter picture | could have hand 
held the camera at such a short 
exposure but for the other shots you 
pretty much have no choice but to use 
a tripod to prevent camera shake from 
spoiling the image. 

Fig 6.6 shows the Moon (with 


check it out in chapter 8! 

Some lunar 
conjunctions can get 
seemingly close 
including actually 
becoming an occultation 
where the star or planet 
disappears behind the 
moon. These events 
generally need a 
telescope and tracking 
in order to capture them 
at their best but if you 
haven’t got a telescope 
then it is always worth 
having a go to see what 
you can capture 
depending on the 
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largest lens available. Fig 6.8 is a case in 
point. It shows the Moon with a tiny star 
above it with Venus to their lower left. The 
tiny star is in fact Jupiter and for my 
location in mid Lincolnshire the Moon 
appeared to just miss Jupiter as it glided 
past the planet - the solar system in 
motion! Fig 6.8 was taken around 02:26UT 
with the Canon 300D, 70m F4.5, ISO 100 
and a 5 second exposure on July 15" 
2012. Using the same camera and 


Fig 6.9 


zooming the lens to its 300mm setting | also captured Fig 6.9 around 16 minutes earlier 
when Jupiter was just above the Moon. For that | used the same ISO but the lens was at 
F5.6 and the exposure was 1/29 second to show some detail on the moon. 

This nicely brings me on to what different lenses can actually see/take of the 
moon. It will depend on if you have a full frame or part frame format camera, so for our 
example lets use my Canon 50D which gives 1.6x magnification to any lens attached to 
it to give an idea of how big the moon looks with a range of lenses including my 80mm 
Apochromatic refractor. Fig 6.10’s width is the full width view of the frame taken by the 
50D so it is clear that the smaller or wide field lenses at left of the figure show quite a 
small view of the moon. My basic 500mm F8 lens gives a good image scale with 
reasonable resolution but careful examination of the 80 Apo image shows more detail 
even though the image looks similar in size to the 500mm lens shot. There is another 
aspect though that you should take into account and that is the size and resolution of the 
image sensor. | have a Canon 300D which is a 6.3 megapixel sensor whereas the 50D 
is 15.1 megapixels. At the time of writing Canon had announced their 1D-X model which 
has a full frame, 18.1 MP sensor so I’m sure that even more detailed sensors will be 


Fig 6.10 The Full Moon through different Lenses (mm) 


18 55 70 135 300 80mm Apo 
Refractor 


2 


All images taken at 1/500s F8, ISO 100 Canon 50D DSLR 
except 80mm Apo which is F6.25 and 1/800s 
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available after this book is published! 
The difference in megapixels means 
that you can take a higher resolution image | Camera Model Megapixels RAW Image 


with the 50D and 1D-X than the 300D and so size 
you can enlarge the final image of the moon | Canon 300D 6.1 3072 x 2048 
and get a better picture with newer cameras. fonon sop 1541 4752 x 3168 
The RAW or equivalent image file size and 

Megapixel values for a range of popular | Canon 1D-x a JEEE EE 
Canon and Nikon cameras are shown here in | Nikon D700 12.1 4256 x 2832 
Table 3 as a guide and it’s only natural that [Nikon D4 16.2 4928 x 3280 


the larger sensor will produce a larger file size 
and so a more detailed image. | have only suggested Canon and Nikon simply because 
they seem to be the preferred makes that many astrophotographers use. 

Fig 6.11 shows two images of the Moon taken using the 80mm Apo refractor on 
a tripod. It shows at left the view using the Canon 300D and the right using the Canon 
50D. The difference in the two pictures seems obvious but in Fig 6.12 I’ve scaled up the 
Canon 300D shot to match the same 
scale as the 50D image. Now you can see 
that the 50D image shows more detail 
whilst the 300D image appears softer with 
lower resolution. So to get the best detail 
on the moon ideally go for a high 
megapixel camera and use a large lens or 
even a small telescope, as long as you 
can keep the exposures short enough to 
prevent trailing of the moon. 

Now lets take a look at what 
exposures are needed. As the moon 
undergoes phases during the course of a 
month, the amount of light it 
reflects changes and so affects the 
exposure you should give it if you 
want to capture surface detail. As 
a rule the Full Moon is the brightest 
and so will need the shortest 
exposure whereas a thin crescent 
moon needs a slightly longer 
exposure. If you want the earth 
shine then a longer exposure, but 
again without trailing occurring, is 
needed although you could also 
increase the ISO setting to 
compensate. 

Table 4 gives a guide to suggested exposures for the main lunar phases using 
a lens set at F5.6 and F8 and ISO values of 100 and 400. These are a guide based on 
both using SLR and DSLR's over the last few years but depending upon your 


Phase Thin 1st & Last Quarter Gibbous Full 
Crescent 
Exposure 
100 ISO 1/125 1/250 1/500 1/1000 
Exposure 
400 180) 1/500 1/1000 1/2000 1/4000 
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Evening Crescent Moon 9.5 day old Moon taken on Full Moon taken on Nov 10" 
taken on Feb 25" 2012 using Mar 14" 2011 using a Canon 2011 using a Canon 50D, 
a Canon 50D, 300mm F5.6, 50D, 300mm F8, ISO 250 80mm Apo F6.25, ISO 100 
ISO 800 and '/866 and !/¢49 during the day. and !/g99 


Rising Full Moon taken on Last Qtr Moon taken on Waning Crescent Moon 
June 27 2010 using a Sept 1* 2010 using a Canon taken on Dec 20" 2011 using 
Canon 50D, 80mm Apo 50D, 80mm Apo F6.25, ISO 8 Canon 50D, 300mm F5.6, 
F6.25, ISO 100 and !/125 200 and 1/160 ISO 100 and 1/200 


circumstances you can and should bracket the exposures at least one F stop either side. 
It also implies that if you set too high an ISO then the exposure required to retain detail 
on the full moon may be beyond the cameras ability even with adjusting the F ratio! 

Fig 6.13 above shows a selection of lunar images | have taken in recent years 
of the main basic phases and shows that although the table gives a good guide to the 
exposures sometimes you have to go with local conditions and also take into account if 
the moon is high or low in the sky. For example the image of the evening crescent moon 
seems at odds with the table below as the ISO is 800 and the exposure at F5.6 is 1/s00, 
but it was quite windy so to make 
the exposure quite short to reduce Fig 6.14 
the effects of vibration | upped the 
ISO level. Similarly the Full Moon 
exposure as the moon was rising 
giving it a gorgeous orange colour 
meant the full moon was actually 
fainter at that stage and so along 
with the 80mm Apo being F6.25 the 
exposure was 1/125. This is where 
the digital age has really come into 
its own as you can quickly take 
several different exposures and 
simply delete the ones that don’t 
give a satisfactory result. 

Earth shine is second hand 
sunlight reflecting off the earth onto 
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the moon feebly illuminating the ‘night’ side. We see it best when the sunlit side is a 
crescent before the moon reaches half phase. Capturing earth shine (Fig 6.14) needs a 
longer exposure or an increase in ISO and will always result in over exposing the normal 
lit up crescent of the moon. As we’ve seen a few pages back the result can be quite 
rewarding especially when it also involves a conjunction with a bright star or planet. 
Framing them with foreground objects also enhances the view. The picture in Fig 6.14 
was my earliest digital image capturing the earth shine as the moon began to set behind 
our house. It was taken with my Minolta DIMAGE Z1 bridge digital camera at F3.5, 100 
ISO and a6 second exposure but the file info didn’t record (and | forget) what setting the 
lens was in millimetres. As previously implied another way to bring out the earth shine 
is to increase the ISO value as we see in Fig 6.4 on page 27 where instead of 100 ISO 
1 used 500 ISO and a 2 second exposure. 

z We haven't quite finished with the 
Fig 6.15 moon yet though. Every so often the 
Moon passes into the Earth's shadow 
to produce a lunar eclipse and in this 
digital age of ours all stages of an 
eclipse can now be captured for 
posterity. Typically the author has not 
had a clear sky and complete lunar 
eclipse to photograph since having 
the Canon 50D but by and large the 
exposures are very similar to 
catching the various phases of the 
moon only all done in one night. Fig 
6.15 does show a full sequence of 
the Total Lunar Eclipse of March 3" 
2007 taken using the Canon 300D 
set at ISO 100 and my 10 inch F5 
Newtonian Reflector. 

Now before you all say that’s 
cheating, the actual exposures for all 
phases during that eclipse except the red eclipse section were almost identical to the 
sort of exposures you can use with either a 500mm lens or the 80mm Apo during the 
normal phases of the moon. Indeed in the 2007 eclipse | had to use the equatorial mount 
to track the moon as the total eclipsed moon (orange-red above) needed 8 seconds. 
However, today | could do it in much less time by increasing the ISO to bring down the 
exposure time to something more manageable with the 300mm or 500mm lens on a 
tripod. The exposures for the above eclipse bearing in mind the telescope works at F5 
and the ISO was 100 were: Full Moon = 1/408, 1/3 eclipsed moon = '/250s and % eclipsed 
moon = '/6 8. Again it’s worth reiterating that it is always best to bracket the exposures 
and modern digital cameras can be ፻፪ | = 
set up to do just that. It is also worth 
trying to make the foreground 
interesting. The above sequence is 
my pride and joy but on December 
10% 2011 the moon rose partially 
eclipsed and, along with members of 
the public, we watched it rise up past 
the wonderful Humber Bridge as 
seen in Fig 6.16. | used the Canon 
50D, 80mm Apo refractor at F6.25, 
ISO 3200 and 1/so sec exposure. | 
wonder how many drivers going 
across the bridge even noticed the ፳7፡ 
moon was partially eclipsed? 
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The constellations, planets and 
moon offer plenty of astro imaging 
opportunities but there are other interesting 
things to try to capture as well. Most can be 
captured using the main constellation and 
planetary settings outlined in chapters 3 to 
5 so now lets take a look at some of the 
examples I’ve captured over the years both 
on film and digital form. 

Comets are notoriously 
unpredictable as to how bright they may 
become but when you get a good one that’s 
bright then it is well worth having a go to 
capture it with a camera. The picture in Fig 
7.1 is of Comet Hale Bopp that was a 
dramatic sight back in March/April 1997. It 
was taken on April 7% 1997 with my 
Olympus OM1 SLR, 50mm F1.8 lens 
Kodak 1600 ISO slide film and about 25 
seconds exposure. The dust tail is the 
lighter coloured tail curving to the right 
whilst a fainter bluish tail extends upwards 
and is the gas tail. The constellation of 


Perseus lies above the comet and our roof 
below it! 
Into the digital age and we had a 

great evening twilight view in January 2007 
of Comet McNaught P1 and my (slightly 
cropped) image in Fig 7.2 was taken with 
the Minolta DIMAGE Z1 at 70mm, F3.5, 
ISO 100 and a short exposure of just % s. 
In Fig 7.1 it was 
dark so there 
was no choice 
but to manually 
set the camera 
settings to take 
the picture whereas in Fig 7.2 | was able to use the camera 
auto setting as a guide and just bracket a little either side of 
what it suggested. 

Almost at the same time as taking Fig 7.2 with the 
Minolta | also had a second camera in action taking a closer 
view. Fig 7.3 was taken with the Canon 300D and a 500mm 
F8 lens, ISO 200 and a 1 second exposure. It is slightly 
cropped and there is a catch, it is a stack of 8 images which 
helped bring out more of the tail than in the original single 
exposure. See chapter 10 for a brief look at image 
processing and stacking to improve images. 

Comets can also take us by surprise as late 
October 2007 proved when Comet Holmes, a normally very 
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faint telescopic comet, suddenly 
became a naked eye object 
overnight. The view in Fig 7.4 
shows the constellation of 
Perseus but with an extra ‘star’ 
which is circled on the image. The 
original image was taken on 
October 28t" 2007 with the Canon 
300D, 18mm lens, F3.5, ISO 200 
and 15 seconds but the view here 
has been cropped to show up the 
comet better. It goes to show that 
you should get to know the 
constellations well enough so that 
if anything new appears you may 
well be the discoverer! 

In recent years in the 
Northern Hemisphere we’ve had 
a few binocular comets but none 
as bright or good as Comet Hale 
Bopp although the Southern 
Hemisphere had Comet Lovejoy 
put on a great show during December 2011 so we must keep our fingers crossed that 
we have a good one to photograph soon. 


Associated with comets 
are meteors or shooting stars 
which are not stars at all but fine 
dust/particles released by 
comets when they are warmed 
by the solar heat. Each year the 
Earth passes through several 
streams of cometary material 
giving rise to regular ‘showers’ 
such as the August Perseids (fig 
7.5) and December Geminids. To 
the eye they appear as a quick 
streak of light as the meteor hits 
the upper atmosphere at high 
speed, heats it up and glows as it 
disintegrates. This occurs 
roughly at a height of 80 km or 
about 50 miles so no worries as 
the vast majority wont actually 
reach ground. To photograph 
them is both easy and hard. 
Easy, as all you have to do is set 
up your camera on a tripod, open 
the shutter and take a long 
exposure of anywhere from thirty 
seconds to several minutes if you 
don’t mind having star trails. Hard 
because, although you often 
have a general idea from where 
they will radiate from (the 
Radiant), you don’t know when they will appear and which part of the sky the best and 
brightest will occur! 
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Fig 7.6 shows the authors best 
image (so far) of a Perseid meteor but note 
that there appears to be two! The coloured 
streak is the meteor as the trail shows the 
characteristic ionisation of the atmospheric 
gasses similar to the colours of the Aurora 
Borealis with green and red. However the 
lower streak is a ‘flaring’ satellite, one which 
is just catching a flash of the Sun and 
reflecting it briefly down, as it happened this 
time, in my direction. The image was 30 
seconds with the Canon 50D DSLR with 
16mm lens at F4 and an ISO of 2000. 
Cassiopeia lies right of centre with a faint 
hint of our Milky Way galaxy running | 
diagonally through the image from upper 
right to lower left. 


Table 5 gives the dates of the 
major and best meteor showers during the 
year so if there is no moon to spoil them why 
not have a go at catching a shooting star. 
The ZHR is the ‘Zenithal Hourly Rate’ which 
is the number of meteors you would see 
under what should be considered perfect 
conditions in the sky directly above you - so 
in reality the actual number you may 
see/photograph is a lot lower unfortunately! " 

There are other minor showers and it’s possible to see occasional ‘sporadic’ meteors 
that do not appear to be related to any shower so really it’s always worth keeping an eye 
open for them all year round. 

Incidentally, | have a golden rule for you when attempting to photograph 
meteors, don’t have me anywhere near you as | seem to be jinxed in my efforts to get 
better pictures even though in theory it should be easy! 


Shower Duration Peak ZHR 
Quadrantids Jan 1* to 6" Jan 4" 80-120 
Lyrids Apr 16" to 25" Apr 22"4 18 
Eta Aquarids Apr 19 to May 28 May 5t 65+ 
Perseids Jul 17" to Aug 24 Aug 12 80 
Orionids Oct 16 to Oct 27% Oct 215 25 
Taurids Oct 20 - Dec 10” Early Nov* 5 
Leonids Nov 6" - Nov 30 Nov 17" 15+ 
Geminids Dec 7 - Dec 17" Dec 13 100-120 
Ursids Dec 17" - Dec 26” Dec 23"* 10 


* The Taurids have a broad peak over several days. 


With thanks to Tony Markham and the Society for Popular Astronomy Meteor Section for 


help with the above table. 
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Chapter 8: The Aurora, Noctilucent clouds & Halos 

In the last chapter we covered meteors and 
if you think about it they are both an astronomical 
and atmospheric effect as you only see them as 
they tear through the upper reaches of the 
atmosphere. There’s a few other ‘astronomical/ 
atmospheric’ effects worth capturing for posterity so 
now lets turn to imaging them - especially one of 
natures most spectacular effects - the Aurora. 

Simply put the aurora (be it Borealis in the 
northern hemisphere or Australis in the southern 
hemisphere) occurs when charged particles from 
the sun interact with the gasses in our atmosphere 
between 80 and 300 Km up making them glow. This 
creates the green and red aurora’s often seen in 
photographs but sometimes the display may be so 
dim that you only see a monochrome or grey scale 
view of it. If you do see a display and have a 
camera/tripod then the the basic settings for 
constellations mentioned in chapter 4 work well 
depending on how bright the display is. With the 
digital age you can now review the image quickly to 
check if the exposure is correct and records the 
details you want. If the display is bright then you may want to use short exposures of 
just a few seconds to capture the finer details if 
there are quick forming rays or bright patches 
developing. You can also increase the ISO to 
higher values which again will either help with a 
faint display or allow you to shorten your 
exposures for the detail. 

| have been very lucky in that from 

Lincolnshire | have witnessed 29 displays of the 
aurora in about 30 years of observing and seen 
several more from other areas including a trip to 
Norway. I’ve also helped out as a guest 
astronomer on the Omega Holidays Northern 
Lights Flights (NLF) with over 100 displays seen 
from roughly 36,000 ft so you can imagine that | 
have managed to image the aurora from both the 
ground and from the air! Here are some of the 
best images I’ve taken with their details so that 
you can get an idea of what works depending on 
the local conditions. Fig 8.1 above was taken 


using a Ricoh XRS SLR, 28mm F2.8 
lens, 1000 ISO slide film and about 50 
seconds exposure back sometime in 
March 1991. 

Fig 8.2 & Fig 8.3 were taken on 
April 6 2000 using the Olympus OM1 
and 28mm F2.8 lens, 1600 ISO slide 
film and 50 seconds exposure. Fig 8.2 
is cropped a little to mainly show the 
auroral rays and curtains. Fig 8.4 
shows a somewhat frozen ground 
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based view of the aurora from Norway even though it was also a full moon night! The 
moonlight illuminating the snowy landscape really added to the view! Canon 50D, 16mm 
F2.8, ISO 500 and 5 second exposure taken March 19" 2011. September 26" 2011 
also saw a great display visible from the UK which | captured in the image in Fig 8.5 
below. Canon 50D, 18mm lens at F4, ISO 2000 and 20 seconds exposure. Note the 
aircraft trail near the centre, the low green auroral band and the reflection of the aurora 
off my car roof! The display only lasted around half an hour before fading away into the 
distance. Just before this book was to be taken to the printers | received an aurora alert 
for the night/morning of July 15'/16t" 2012 and the image in Fig 8.6 is the result. 
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Although not as bright as 
the September 26" 2011 
display the auroral rays 
were quite impressive. 
Canon 50D, 18mm F4.0, 
ISO 2000 and a 20 second 
exposure. 

The following 
aurora images on this page 
were all taken on the 
Northern Lights Flights 
organised by Omega 
Holidays and so had the 
added complication of 
being taken on a moving 
plane! Fig 8.7 shows a 
wing view gently 
illuminated by the red 


navigation light with the aurora in full sway with lots of detail. Taken on the March 15 


2012 Cardiff flight 
using the Canon 
50D, 16mm lens at 
F2.8, ISO 2500 and 
just 2 seconds 
exposure. That part 
of the aurora was 
the lower of two 
bands with the 


upper one so large it 
is shown separately 
in Fig 8.8 with 
almost the same 


disappeared below the western 
horizon and behind the aircraft as 
we flew eastwards. Venus is the 
really bright ‘star’ with much fainter 
Jupiter lying below it as it had 
almost set. The display was so 
bright it illuminated the cloud deck 
below us. Same image details 
except the exposure was slightly 
longer at 5 seconds. It should be 
noted that not every Northern 
Lights Flight has such a good 
display and that night we were 
particularly lucky as a major storm 
had occurred on the sun sending 
what is known as a coronal mass 
ejection our way which boosted the 
chances of a good display. 

One final NLF aurora 
image, Fig 8.9, this time taken on 
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the East Midlands flight on 
February 16 2010. Same 
camerai/lens but this time the ISO 
was 3200 and the exposure was 13 
seconds. The display lit up the 
wings and also the clouds below us 
for a great display! 

For us to see the aurora 
from the ground such as from the 
UK we do need the sun to be quite 
active and send a burst of charged 
particles towards us to enlarge the 
normal auroral oval. We also can 
only see it properly under 
reasonably dark skies although it 
has to be admitted that I’ve now 
seen a couple of displays in July! 

However there is another ‘atmospheric’ phenomenon that can be seen during 
the summer months at night even though the sky doesn’t get very dark. Look between 
NE through N to NW from June to late August after the sun has set and see if you can 


Fig 8.10 


see any silvery blue ‘clouds’. If you do then you are seeing Noctilucent Clouds. These 
are a similar height to where meteors streak through the atmosphere at around 80 km 
up and are the highest known clouds. We see them even though the sun has set as they 


are so high they are still in direct 


dramatic sight. Fig 8.10 is 
probably the best | have ever 
taken of them and is slightly 
cropped from the original which 
was taken on July 10" 2010. 
Canon 50D, 18-55mm lens set at 
47mm, F5.6, ISO 400 and a 10 
second exposure. Fig 8.11 
g comes a close second though as 
it had so much filamentary 
structure and stretched quite high 
Page 38 into the sky and it was quite wispy 
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= E% > መ in nature. That image was taken on 
P | June 28" 2007 with the Canon 300D, 
| 18mm lens at F3.5, ISO 100, 3.2 
ር. T, ah second exposure. 
<< ~~ <= Another atmospheric effect that 
i ~ involves the Sun and the Moon are 
the Solar and Lunar halos and 
sun/moondogs. There is a great 
website that | have to mention here 
called Atmospheric Optics 
(www.atoptics.co.uk) and covers a 
wide range of atmospheric effects 
more thoroughly than | can do here 
so |'| stick to how to image the main 
effects. It shouldn’t be hard to believe 
but even in the daytime we can see a 
star - our Sun. Naturally we have to be extremely careful when observing it and 
specialized filters or simply projecting it onto a white card are the best methods but 
we're not concerned with imaging the actual sun in this book. What you can image are 
Sun Dogs, bright patches 22 degrees == 
either side of the sun formed by ice 


"a 


crystals pon in the atmosphere. s 
Fig 8.12 above shows the sun ። 
through thick cloud at right but a bright ቅ፥ 


sun like patch to left of centre which is 
the sundog. It was taken on March 2"* 
2012 and having no normal camera with 
me at the time meant this image was 
taken with an iPhone 4. Checking the 
file details it lists the ISO as 80, the lens 
was at F2.8 and the exposure was 1/3771 
! It shows that in some circumstances 
modern smart phone cameras can take 
interesting pictures rather than just your typical holiday snapshots! Fig 8.13 caught a 
rainbow effect Sundog and was taken on July 10 2010, Canon 50D, 300mm lens at 
F9, ISO 100 and 1/1250 sec exposure. 

A full Sun Halo is when ice 
crystals create a halo all the way 
round the sun again at a 22 degree 
distance from the solar disk and 
sundogs are the brightest part of this 
halo usually found either side of the 
sun. For my money they are the 
effect more likely to be spotted by the 
casual observer/imager. The 
Atmospheric Optics web site created 
by Les Cowley gives a whole range 
of atmospheric effects you can 
see/photograph so do check it out. 
However I’ve yet to get a photo of a 
full sun halo though. 

Lunar halos (Fig 8.14) seem to be 
more commonly observed ከሃ 
amateur astronomers and the public 
as the sky is darker and naturally the 
halo stands out more depending on 


 - - . . 
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how much haze/high altitude ice crystals are 
present. Fig 8.14 shows one of the best lve 
taken as the moon rose higher behind the 
shrub covered bank at the base of the picture. 
It was taken on Jan 2"* 2007 with the Canon 
300D using the 18mm lens but it is actually a 
composite of two images as the halo was so 
large. Both initial image details were 18mm 
F3.5, ISO 200 and an exposure of 10 seconds. 
There’s a couple of stars just about visible but 
the bright ones at the bottom are streetlights 
shining through the shrubs on the bank just to 
confuse things! 

Fig 8.15 shows a lunar halo with part 
of the Humber Bridge in the foreground. The 
date was forgotten but using Stellarium puts it 
at close to midnight on Dec 17” 1994 so it was 
taken with the Olympus OM1, 28mm F2.8 lens 
and was likely to be at least 60 seconds long 
probably on 1000 slide film. Shame | didn’t get 
the rest of the halo! The image also shows it’s 
just as important to be creative with your 
composition and if you have an interesting 
subject to include in the shot then do take it. 
Fig 8.16 is a close view of a Moondog (similar to a sundog but with moonlight 
instead!) taken back on August 1* 
2001 and nicely shows the 
rainbow effect as well. Mars lies to 
the lower right above the 
neighbours garage roof. This was 
taken with the Olympus OM1, 
135mm lens probably at F3.5 and 
| estimate about a 15 seconds 
exposure - the actual exposure 
details and slide film speed have 
been lost. The moon lay off to the 
left of the picture and the time was 
approximately 10pm BST. | was 
able to confirm the date, time and 
positions of Mars and the moon 
by using planetarium software, 


especially Stellarium which is free and is 
highly recommended. 

Fig 8.17 shows a lunar pillar mostly 
above the over exposed Full Moon of May 5" 
2012 but there is a small lower pillar 
projecting down from the moon as well. The 
pillar was quite striking to the naked eye but 
much harder to capture due to the sheer 
brightness of the moon. The image is 
cropped from the original image taken with a 
Canon 50D, 55mm F5.6, ISO 640 and a 0.6s 
exposure. A little post processing has been 
applied to reduce the bright part of the moon 
and try to bring out the pillar better. 


Fig 8.17 
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Chapter 9: Artificial satellites / the Zodiacal light 

Our photographic subjects are gradually getting further away now since the 
meteors of chapter 7 and I’m sure everyone at some time or another will have spotted 
a steadily moving single point of light crossing the sky, often in under ten minutes. 
These are the artificial satellites that have been lofted into orbit since Sputnik was put 
into orbit in 1957. You might be forgiven for thinking they’d all look the same but there 
are some differences to look out for and capture with a camera. Of course any steady 
point of light moving across the sky with flashing lights especially green and red ones 
are going to be aircraft! A lot of satellites are quite faint though and just visible to the 
naked eye but with ever increasing sd ISO settings even they can now be recorded. 

3 What you will capture with a 
camera is usually a trail of light forming 
a line on the image as generally you 
need to take the same sort of 
exposures as you would to capture the 
constellations as stars. So we are 
talking around 20 to 30 seconds with 
ISO set from 100 to as high as your sky 
conditions will allow. Fig 9.1 shows two 
satellites passing through the Plough 
asterism of the Great Bear on March 
24" 2008. The fainter RHS satellite was 
the Cosmos 2297 Rocket whilst the 
slightly brighter satellite was ር2- 2C rocket booster - so there are not just satellites up 
there but spent rockets to look out for as well! Picture details: Canon 300D, 50mm F2.8 
lens, ISO 3200 and 20 seconds exposure. Some image processing has been done to 
remove slight light pollution. 

Some of the brightest satellites can 
be easily recorded and the most regularly 
spotted and remarked upon has to be the 
International Space Station or ISS. Now 
fully completed and operational often with a 
crew of 3 to 6 persons its array of large solar 
panels make it as bright as Venus if not 
sometimes even brighter. It makes a great 
target to photograph as it passes over and | 
can highly recommend the web site 
www.heavens-above.com for times of 
passes not just for the ISS but all 
reasonably bright satellites. Remember Fig 5.9 on page 22? It showed Jupiter, Saturn 
and Taurus, Fig 9.2 was taken with the same camera set up only a few minutes later 
and the early ISS with only a few modules attached passed through the same view. In 
fact it was Valentines day and so it 
was only natural that | brought my 
wife, Lorraine, out to see the view - 
who said | wasn’t romantic? 

Jump to deep twilight on May 18" 
2009 for Fig 9.3 when the ISS has the 
majority of its major components 
attached plus large solar panels and it 
is much brighter. Canon 50D, 18mm 
F4, ISO 200 and 30 seconds 
exposure. The ISS passed right 
through Leo and with Regulus the star 
above right of the TV aerial and Saturn 
to the upper left of the aerial. 
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Fig 9.4 is 
a favourite of 
mine as it shows 
the space shuttle 
Discovery ahead 
of the ISS - the 
last time | got 
them together 
with a camera. 
April 18th 2010, 
C 50 


second exposure. 
Lyra is at upper 
left and Altair lies 
below and almost 
in line with the two 
spacecraft trails. 


Mentioning the Fig 9.5 

shuttle it is a 

shame we wont 

get to see it come 

over anymore 

which makes Fig 

9.5 very special to 

me. [5 cropped 

from the original 

image but shows 

the Shuttle Discovery with its External Tank below it after separation as they came 

across the UK after launch on May 31*ኖ 2008. Canon 300D, 50mm F5.6, ISO 400 and a 

15 second exposure. They passed just above the star Spica in Virgo in twilight around 

10:23pm BST. By stopping the aperture down to F5.6 it prevented the twilight from 

washing out Spica and the Shuttle/ET. 

Some satellites do something quite special, they suddenly brighten or ‘flare’ 

and some tumble so their brightness changes irregularly. Most are not predicable when 
they'll do it but the 
Iridium satellites are 
the exception and 
can be quite 
dramatic. They are 
very precisely 
orientated in space 
and have surfaces 
that are 
reflective 


modelled 

prediction 

when they flare up 
in brightness. Fig 
9.6 shows how a 
particularly bright 
Iridium flare can 


look. Taken at COAA on April 
17" 2007 it shows Iridium 20 
flaring as it passed from 
Coma into Virgo, Canon 
300D, 18-55mm lens at 
42mm F5, ISO 1600 and 25 
second exposure. 

Fig 9.7 is another Iridium 
flare this time viewed from the 
annual Horncastle Astronomy 
Weekend | organise on behalf 
of the BAA, the British 
Astronomical Association. We 
all rushed out of an Allan 
Chapman lecture (with his 
agreement of course), many 
of whom had never seen an 
iridium flare before. Sept 12" 2009, Iridium 15, Canon 50D, 18mm F5, ISO 800 and 30 
second exposure. Satellite watching and photographing can be fun and with online 
predictions easily available anyone 
can have a go at capturing them 
with their camera. 

Moving further out, there is 
very fine dust that lies in the plane 
of the solar system but it is difficult 
to spot unless you know when and 
where to look. Around the 
equinoxes is a good time to look 
and photograph a faint cone of light 
visible soon after sunset as the sky 
becomes dark. This is the Zodiacal 
Light and at the equinoxes the 
plane of the solar system is tilted so 
that it is easier to view. At the 
spring equinox it is best seen in the 
evenings and at the autumn equinox it is visible in the morning sky before dawn. Fig’s 
9.8 and 9.9 were both taken from the Algarve at COAA where its position on the Earth 
helps make the ecliptic even steeper than in the UK. Fig 9.8 should have been a guided 
wide field picture but we had trouble with the mount so it ended up the equivalent of a 
normal tripod hence the picture has been rotated so the horizon is level. It was taken in 
late March 1993 with the Ricoh 
XRS SLR, 50mm lens at F4,ISO 
100 and ~5 minute exposure. The 
cone of light extending upwards 
towards the trailed view of the 
Pleiades star cluster is the 
zodiacal light. Fig 9.9 was taken 
the same night as the image of the 
grouping of planets on May 11" 
2002 (Fig 5.6, page 21) only about 
half hour later as Saturn (bottom) 
was about to set. Olympus OM1, 
28mm, F4 and ~ 2 minute 
exposure. It was a great sight to 
the naked eye stretching towards 
Jupiter at upper left from Venus. 
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During the course of this book we’ve covered a wide variety of subjects and 
occasionally we’ve noted a few objects that lie beyond our solar system collectively 
known as deep sky objects or DSO’s for short. Most really require a telescope and more 
expensive tracking/GoTo mounts for capturing them in an image but there are a few that 
can be imaged with just a camera on a tripod. Of course they will be nothing like as good 
as taking a tracked shot. In this chapter though are examples | have taken which give 
you an idea of what there is so that you can have a go at capturing them for yourselves. 
As they are often faint then stacking and image processing becomes even more 
important in drawing out more detail and it is surprising what can be captured with quite 
short exposures and a bit of time processing on your computer. To bring out many of 
these DSO’s we need then to learn a little about how to stack images and process them. 

The following is not meant to cover every possibility, indeed to do image 
processing justice alone would require another book and there are plenty of references 
on the Internet especially on the forums such as stargazers lounge 
(http://stargazerslounge.com/). The photo/image processing software | regularly use is 
Paint Shop Pro (v7 and 10) whilst Adobe Photoshop is a favourite amongst 
astrophotographers and Serifs PhotoPlus is also a good low cost contender. A good 
rule for when you open an image file it is always best practise to work on a copy of the 
original just in case you accidentally save over the original and lose the raw data. 

One of the ways you can improve the final image is actually by taking a lot of 
them in ‘quick’ succession and ‘stacking’ them with specialised software before doing 
any final image processing. There are several such programmes available, some 
freeware and some quite cheap but very functional and for my needs | tend to use either 
= ==) Deep Sky Stacker (DSS) (Fig 10.1) 
Fig 10.1 “መመመ === which is free or K3CCDTools (3) 
= (Fig 10.2) which costs just $49.99 but 
; is initially free to try for 35 days. 
Basically these programs allow you 
to load a series of images and 
register them so they are aligned. 
They both have fairly limited, but 
useful, post stacking image 
processing as well 

When you take your initial images 
ዘ one step you should definitely do is to 


ne tat me. 


$ 
} 


take what are known as ‘dark’ 
frames. These are simply extra 
images but taken with the lens 
cap on so that there is no actual 
image on them. Sounds daft 
doesn’t it, but in fact the image 
sensor is not perfect and when 
taking long exposures you often 
find ‘noise’ in the form of hot and 
dead pixels plus some thermal 
noise which can sometimes +. 
cause a faint gradient of light ' ፡፡፡"። 
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Fig 10.4 often in one corner or side 
of the image. Fig 10.3 
shows a greatly enlarged 
view of a tiny part of a ‘raw’ 
image with an annoying trio 
of hot pixels when | use my 
Canon 50D. The faint stars 
in this view are slightly 
trailed so the hot pixels 
stand out as being the only 
things actually looking ‘star 
like’! The stacking software 
usually has a function to allow you to ‘load’ a dark frame along with the proper images 
and then it automatically subtracts it from each of those images to remove the artefacts. 
If you don’t do it then Fig 10.4 shows what a final stacked image looks like - a trail of hot 
pixels spoiling the image. If you don’t get rid of these artefacts then when you enhance 
the image later you will also enhance the artefacts so it is well worth doing. 
Interestingly, once you have the result of the stacking often the image doesn’t 
look that much different so you may initially wonder why it is worth doing. The point is 
that any other noise in 
the raw images is of a 
random nature 
whereas the stars and 
objects you want to 
capture are steady 
‘signals’. When you 
stack the images the 
signal data is 
reinforced whilst the 
noise (almost) cancels 
itself out. This is the 
signal to noise ratio so 
ideally you are trying to 
get more signal and 
reduce the noise. 
When you 
then come to 
manipulate and 
enhance the image 
you can stretch it far 
more than a single 
image to bring out 
fainter detail and Fig’s 
10.5 and 10.6 show 
the difference. Fig ፪ 
10.5 is the original raw 
frame of 
constellation 
Andromeda and Fig 
10.6 is the final 
stacked and 
processed image. The 
original raw frames 
were taken with the 
Canon 50D, 18-55mm 
at 31mm, F4.5, ISO 
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3200 and just 10 seconds exposure and 14 were taken to see what can be done after 
stacking and post processing. Quite a difference isn’t there! 

Fig 10.6 was processed in Paintshop Pro using the levels and histogram 
functions to bring out the fainter stars and indeed several DSO’s that | knew could be in 
the image. The main sliver of light just above centre is the Andromeda Galaxy, Messier 
31 which lies a whopping 2.5 Million light years away from us and you can clearly see 
its disk in the image. At bottom centre though and circled on the image is another 
galaxy, Messier 33 put at about 2.7 Mly away. Between it and the left edge are two more 
circled objects which lie in our own galaxy, the first is NGC 752 an open cluster of stars 
whilst close to the left edge is another open cluster, Messier 34, also circled in the 
image. Fig 10.7 at top is an enlargement of this area showing them better. When you 
consider | only stacked 14 images it shows the logic and power behind the method and 

means that although you 
may only be able to take 
short exposures you can 
still capture some of the 
brighter DSO’s even using 
some of your larger 
lenses. 
Figures 10.8 and 
10.9 at left show the main 
part of Taurus the Bull 
which is really two major 
star clusters with the ‘V’ 
shaped Hyades at left and 
the more distant Pleiades 
or Seven Sisters cluster at 
right (two DSO’s for the 
price of one!). Fig 10.8 is 
a rotated and slightly 
cropped version of Fig 4.1 
on page 13 and is a single 
image. Fig 10.9 is a stack 
of 10, 8 second 
exposures (Canon 50D, 
55mm _ ዮ5.6, ISO 2000) 
taken on February 24" 
2012. So many more 
ሽ stars which add depth to 
the image and really 
brings out the clusters. 
Another example 
is Fig 10.10 taken the 
same evening as Fig 10.8 
which shows the lower 
half of Orion. It was taken 
with the Canon 50D, 18- 
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55mm lens at 54mm, F5.6, ISO 2000 and a 
stack of 13, 8 second exposures. The belt of Fig 10.10 
Orion is above centre whilst hanging below it : 
lies the Sword region with the pink and 
wonderful Orion Nebula (M42/43) at the centre 
of the sword. The Orion Nebula is a stellar 
nursery where new stars are being born and 
the pink cloud is the huge cloud of mainly 
hydrogen gas that is collapsing in places to § 
form them. 

Fig 10.11 is an original jpg frame 
taken at COAA aimed at the star fields of 
Cygnus, Lyra and Aquila. The three brightest 
stars in each constellation (Deneb, Vega and 
Altair respectively) make up the famous 
‘Summer Triangle’, a term coined by a 
Patrick Moore. The camera was COAA 
modified Canon 300D using an 18-55mm iene 
set at 18mm, F3.5, ISO 1600 and 8 1 minute 
exposure on a tripod. With this lens setting it was just about long enough before any 
trailing occurred. The modification of the camera enabled more of the important red 
wavelengths including the hydrogen alpha emission from nebulae to be recorded 
compared with a standard Canon 300D. Fig 10.12 is a stack of 8 such images then 
post processed in Paintshop Pro to bring out the star fields and dust lanes in this part of 
the sky. One thing to note in K3CCDTools is that it cannot compensate for slight 
rotation of the image and if you take too many images then the final stacked image will 
be OK at the centre but stars near the edges will appear like tiny arcs. Some light 
pollution has also been removed. The star fields are a part of the disk of our Milky Way 


galaxy and because we 
live within the disk of our 
galaxy we get a side on 
view of it. 

Fig 10.13 was 
taken from Spain and 
shows a bit more of the ፪ 
summer star fields as 
they pass through 
Serpens at top left down § 
towards Sagittarius at 
bottom centre. This was 
a stack of 20, 20 second 
exposures using the 
Canon 50D, 18-55mm 
lens at 27mm and F4 
with an ISO of 1600. 
Although there is a slight ። ጪ ቅ” 
brown cast across the image from light pollution, sometimes if you ‘remove’ the light 
pollution you can also remove detail you want to keep so it is a balancing act between 
what is and is not acceptable to you in the final image. The blurred dark line shadow at 
right is actually a telegraph line trailed during the stacking process! 

I’ve mentioned post processing the stacked frames and as a rule | tend to use 
the curves, levels and histogram functions to adjust the image. They are powerful tools 
and if not used carefully they can spoil what could be a perfectly good image. They can 
also be used to remove some of the awful light pollution where for some reason society 
seems determined to waste energy by throwing it up into the sky where it is not needed. 
This is where you get an orange/brown background to the image instead of a normal 
dark sky but there is a limit to how 
much can be removed before also 
affecting the overall quality of the 
image as mentioned for Fig 10.13. 

My simple way of removing 
some, if not all, of the light pollution is 
to adjust the RGB settings in any of 
the above functions especially the red 
(R). Experiment with all three (R,G & 
B) until you feel happy with the 
balance in the final result. After all it is 
your picture and only you know what 
you will find acceptable. Take Fig 
10.14 and Fig 10.15 which are the 

ae same image but the latter has the 
Fig 10.15 orange glow of the light pollution 
removed. In this case | used the levels 
function and adjusted the individual 
settings for the red green and blue 
until | was happy with the overall 
colour balance. Don’t be afraid to 
experiment with the settings but 
remember to always work on a copy 
of the original image. Fig 10.14 was 
taken with the Canon 50D, 18mm 
F3.5, ISO 2000 and 20 sec exposure. 
Jupiter lies at upper right, Taurus at 
centre and Auriga lies at upper left. 


Fig 10.13 
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Chapter 11: Nightscapes + mistakes can be fun too! 

Everything we’ve discovered in this little book of mine 
should enable you to begin to capture the night sky around us with 
a camera but you can also create striking images without it needing 
to be astro related or being serious. The exposures in this chapter 
have been used to capture something different, from city night 
scenes to unusual views of my telescope to night time snow scenes 
and more. If you are into photography then you should always have 
fun with it and be creative in the process. Fig 11.1 is a view across 


the wonderful city of Edinburgh taken with the Pentax K1000 SLR 
and 28mm lens at F8 on ISO 400 slide film, around a one minute 
exposure. Fig 11.2 shows a single frame of a panorama of Leeds 
City Centre taken on Aug 5" 2010 from my Brother-in-law’s flat 
awn the town nel clock tower and Leeds ERON 8 


time with the 18mm lens. It was stitched together using Canon’s own Jg 
Photostich software then post processed in Paintshop Pro. One of $% 
the night time aspects | always wanted to photograph were ፳፪ 
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fireworks and when | visited 
Florida some years ago | 
photographed the end of the 
week fireworks display that 
took place at Disney World. | 
was disappointed though as 
all the pictures were washed 
out - the fireworks were too 
bright. Just a couple of 
months later | was [በ 
Edinburgh and was fortunate 
enough to be told where I'd 
gone wrong which both 
helped to get the Edinburgh 
night shot in Fig 11.1 and my 
best fireworks image here in 
Fig 11.4. The key [5 to do a 
long exposure but stop down 
the aperture so instead of 
doing something like a star shot with the aperture wide open such as F2.8, stop the lens 
down to F8 or F11. As luck would have it the Edinburgh Festival was on at the time | 
was there hence the stunning fireworks display at the castle and without asking they 
kindly turned on the castle lights g s 

at the end of the fireworks to add 
to the view and my image. 

In the previous 
examples the main source of 
illumination was either the lights 
of the cities/fireworks or the city 
lights and lingering twilight sky. 
In Fig 11.5 | used the light 
summer sky in the early hours of 
an August morning along with 
moonlight to make the 
landscape and cars visible. 


Several of us from local astro societies aimed to 
observe a lunar occultation in a remote part of 
Lincolnshire. To the eye the sky was still semi dark 
but a 30 minute exposure using a 28mm lens with the 
Zenith SLR and 100 ISO slide film combined to make 
the sky look blue. The sky is blue as moonlight is 
really just sunlight reflected by the moon and 
scattered by our atmosphere. The stars of the Great 
Bear are partially visible near the top of the frame 
whilst a few cars drove past leaving a trail of their rear 
red lights. At left in the distance a car with its main 
headlights on joined us and parked whilst car interior 
lights came on as people went in and out their cars. 
People standing still long enough just appear as 
‘ghosts’! 

Jupiter is the brightest ‘star’ in the view at left 
in Fig 11.6 taken on December 8" 2010 when there 
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had been a significant snow fall and drifting during that 
~ day. A crescent moon was setting over in the west 
` which, along with some light pollution, helped to 
illuminate the snow and show up the trees. My car 
= headlights also helped light up some of the snow in the 
foreground. Canon 50D, 18-55mm at 24mm, F4, ISO 
3200 and a 20 second exposure. Some of the light 
pollution has been reduced to improve the view. 
$ Talking of snow - here’s a shot at left taken on 
=. January 30/31 2001 (Fig 11.7) when | was attempting 
“> to view an asteroid occultation on a very cold and snowy 
* night. There were two events that night so in between 
= them | had a brief nap only to come back outside and 
= find it had snowed on the telescope! OM1 SLR, 50mm 
F5.6, ISO 1000 and a 25 second exposure. The moon 
was again in the sky hence the blue sky colour. Under 
. those conditions | think it’s either classed as dedication 
or madness! 

Our Milky Way galaxy makes a good backdrop when photographing buildings 
at night. Fig 11.8 is a view of it from a friends home in Spain. It’s a single image taken 
with the Canon 50D, 18mm F3.5, 
ISO 2000 and a 25 second 
exposure. Some light pollution 
has been processed out to 
create the final view and I'd left 
my bedroom light on whilst | 
crept outside to get the photo’s! 

Sunset skies and the 
onset of twilight can create ፪ 
stunning views so Fig 11.9 is my 
modest view of Keswick, 
Skiddaw and part of 
Derwentwater in the Lake 
District. It was taken with the 
Olympus OM1 SLR, 28mm F5.6 
and | seem to remember the 
exposure was only about 10 seconds on 1000 ISO slide film. Slight mist was drifting into 
the town from the lake amongst the streetlights adding to the view. 

Indeed if there is slight 
Fig 11.9 mist in the air then why not 
(carefully) try to use a 
telescope to project a beam of 
light? Fig 11.10 on the next 
page shows my 14” F5 
Newtonian reflector and the 
garden with part of the plough 
visible as star trails. | carefully 
attached a bright torch pointing 
down into the tube so that the 
light reflected back up the tube 
and out towards the sky, 
illuminating the mist. Ricoh 
XRS SLR, 50mm F8 and a ten 
minute exposure. The side view sequel using the same settings is in Fig 11.11, with a 
second emerging beam of light due to the secondary mirror in the telescope. The point 
of the exercise is to show you can have a lot of fun playing with a camera at night! 
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Indeed why not produce a multiple self 
portrait? Fig 11.12 shows several ghostly self portraits 
as | took three images whilst | stood in different 
positions next to my telescope. You can merge the 
ክን pictures by copying them and pasting them as 

ኛ 222 layers into one master image and 
adjusting the layer transparency of each 
extra layer until you are happy with the 
final composition. 


Fig 11.13 

shows a 

self portrait ፪፻ 

with the ፪ 

telescopes 

| used to 

view/image the conjunction of the Moon and Jupiter 
on July 15 2012. In this case | set the camera on a 
self timer and although the exposure was manual and 
set for 5 seconds | also turned the flash on. The flash 
illuminated enough of the foreground including myself 
and the scopes whilst the longer exposure captured 
the dawning sky with the Moon/Jupiter and below left 
of them Venus as well. 

Fig 11.14 shows Orion next to the Belmont TV 
transmitter in Lincolnshire. | was driving home after 
giving a talk and saw the arrangement gradually 
forming as | approached so stopped to get the image. 
Olympus OM1, 50mm F2.8, ISO 400 and a 30 second 
exposure - a tiny cloud at top left above Orion was 
drifting past and is also caught by the mast lights. 
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Having fun also 
means aiming your 
camera looking back out 
of the rear of a car (as 
long as you're not the 
driver!) or in my case on 
a coach late at night and 
taking a long exposure. 
Fig 11.15 is just that as | 
travelled down a 
motorway in a coach and 
| kept the shutter open for 
about 30 seconds. | didn’t 
record the details but 
think it must have been 
using the Ricoh XRS SLR 
and 50mm lens stopped 
down to F5.6 or F8. | simply call it ‘In Motion’. | think it’s quite ‘arty’ myself - perhaps 
Tate Modern might be interested? 

Talking of fun - if you make a mistake then despite the temptation with today's 
digital cameras, don’t delete it straight away despite what | said earlier in the book! 
Come back to it later to see if it actually makes for an 
interesting ‘arty’ picture. The following couple of images 
are examples of mistakes but to me they are just as 
interesting as the more ‘serious' images. Fig 11.16 is 
harder to do now with digital cameras but on film if you 
reached the end of the film and the film sprockets had 
broken it was possible to end up accidentally putting lots 
of images on one final frame and that’s exactly how Fig 
11.16 happened! There must be around six exposures 
on the image and all were of attempts to capture the Mir 
space station and a shuttle catching up to it before 
docking whilst they were passing over, in one case 
Venus, and in another, Saturn and Jupiter! You could ፪ 
achieve the same effect today by simply stacking 
different exposures together but then it would be a false 
version whereas mine is a genuine mistake. 

Fig 11.17 was taken at the time | was in COAA 
and was attempting to image the Zodiacal Light (chapter 
9, page 43) so should have been a tracked shot using an 
equatorial mount. One of the axis was not locked and so 
as the mount became unbalanced it 
Fig 11.17 suddenly swung round smearing the 
view. I've done the same with an 
ordinary tripod when I’ve adjusted the 
angle but in haste didn’t tighten it 
enough but the COAA image 
produced the better result. I’ve nick 
named it ‘Warp Drive’ as suddenly it 
looks as though the stars and the 
lights of the local town appear to 
launch off into space! 

Fig 11.18 is a similar effect where at 
first the tripod head seemed OK but 
then slowly drooped creating what | 
call the lollipop effect. Initially the 
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stars are looking good until the tripod 
head droops creating the artificial 
trails hanging down from them. The 
image details are lost but it was slide 
film and probably pre 1999 and so is 
likely taken with the Ricoh XRS and 
50mm lens, either 100 or 400 slide 
film. 

Finally Fig 11.19 below is a 
favourite of mine where | was using 
my first camera, a Zenith with a 
58mm lens at F2.8, 40 second 
exposure, ISO 200. The camera didn’t 
have a through the lens viewfinder, it 
had a separate one at the top of the 
camera where you looked through. It didn't show all that the actual camera would take 
though as | thought I’d framed the view with the moon out of the view. The end picture 
shows the moon at top right and the constellation of Gemini with a lunar halo running 
through it. The original purpose of the shot was to capture the Salyut 6 satellite trail 
which is the line from the centre to lower left corner where there is also a lens flare 
caused by the moon. When | showed a print of the image to my personnel manager 
where | worked she was impressed with my photographing a satellite until | pointed out 
the lens flare was not the satellite! 

Astrophotography can be both serious and fun at the same time and in my 
opinion anyone who has a camera and tripod should attempt to capture some of the 
night sky. | hope this book has shown that it doesn’t take a sophisticated camera and 
telescope to photograph the night sky above us and what you can achieve with today’s 
cameras is truly remarkable. I’m sure with the advances being made in digital imaging 


it wont be long before | have to rewrite this book to include even more detailed views of 
deep sky objects taken without a telescope and | look forward to that day. 

All it needs is for me to say: get out there and capture the Universe for posterity 
and have fun whilst doing it. So get clicking away! 


Fig 11.19 
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Here is a list of resources that | hope you will find useful. 


Websites: 

Our Astrospace web site with links to a wide range of astronomical and space 
pages and links plus details of how to book the author to give a talk: 
www.astrospace.co.uk 
Les Cowley’s great web site on atmospheric phenomena: 
www.atoptics.co.uk 
Space Weather is a great NASA outreach web site that gives updated info on 
possible meteor showers, aurora and noctilucent displays and solar activity: 
www.spaceweather.com 
Heavens Above is also a great site for finding out when satellites and iridium 
flares will take place plus a lot more as well: 
www.heavens-above.com 
The International Meteor Organization 
http://www.imo.net/ 

Fancy an Astro holiday in the Algarve? Our favourite foreign holiday 
destination, COAA, Centre for Observational Astronomy in the Algarve: 
http://www.coaa.co.uk 
Northern Lights Flights by Omega Holidays: 
http://www.omega-holidays.com/ 

E-bay is a great source of relatively cheap DSLR’s and other cameras to get you 
started either with photography or Astrophotography: 
www.ebay.co.uk 


National Astro societies: 

British Astronomical Association: www.britastro.org/baa 
Federation of Astronomical Societies - a good resource for locating your 
nearest local UK astro group: www.fedastro.org.uk 
Society for Popular Astronomy: www.popastro.com/ 


Image processing software: 

Adobe Photoshop: 
www.adobe.com/uk/products/photoshopfamily.html 
Coral PaintShop Pro: 
www.corel.com 
Serif PhotoPlus: 
www.serif.com/photoplus 


Astro stacking software: 
Deep Sky Stacker: http://deepskystacker.free.fr/english/index.html 
K3CCD Tools: www.pk3.org/Astro/index.htm 


Astro Planetarium software (free): 
Stellarium: www.stellarium.org 
Sky Charts (CARTES DU CIEL) : www.ap-i.net/skychart 


A list of UK and International astronomy and space related magazines plus 
many more links can be found on the Astrospace web site. 


Background image this page: 
Telescope and light beam in night time misty conditions- PLM 
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